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11 INTRODUCTION. 

bring forward every instance, however obscure, from 
Hero of Alexandria to the Marquis of Worcester, which 
implies an early knowledge of the properties and appli- 
cation of steam. But as our business is with the occur- 
rences of the last thirty years only, we shall confine 
these introductory remarks to the notice of certain par- 
ticulars which appear to deserve attention, as being 
connected with the improvement of the steam engine. 

To begin then with the generation of steam ; we fintl 
that, in order to ascertain the quantity of fuel required 
to evaporate a given quantity of water, many experi- 
ments have been tried, and with various results. From 
our own published reports we collect the following 
facts, which may be regarded as the result of experi- 
ments on a very large scale. 

Attached to Loam's engine at the United Mines is an 
apparatus which correctly measures the quantity of wa- 
ter injected into the boiler. In the last six months of 
the year 1838, we find that the quantity of coal con- 
sumed by that engine was 700 tons, and the quantity of 
water injected 234210 cubic feet: which gives 15 cubic 
feet of water evaporated for every 100 lbs of coil con- 
sumed. This was effected under a pressure of about 50 
lbs on the square inch ; yet it agrees pretty nearly with 
experiments tried on a smaller scale and in the open 
air, or under the pressure of the atmosphere alone. 
Now the diameter of the cylinder of this engine is 85 
inches, and the stroke 10 feet : and it appears that the 
steaqd valve was shut when the piston had advanced be- 
tween a fifth and a sixth part of the stroke ; that is, about 
22 inches : consequently the quantity of steam expended 
each stroke was 72 cubic feet. Also the number of 
strokes made by this engine in the same six months was 
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1,631,000: whence it follows, that 500 cubic feet of 
steam were generated from 1 cubic foot of water under 
a pressure of 50 lbs on the square inch. And if we say 
(by inverse proportion) as 50 lbs : 500 cubic feet : : 
14,75 : 1700, we get the number of cubic feet which 
the same steam would occupy under the pressure of the 
atmosphere alone ; on the supposition that the space 
filled by the same steam is in inverse proportion to the 
elastic force : which agrrees remarkablv near with the 
result of the best conducted experiments in the open 
air: namely, that 1 cubic foot of water yields 1711 
cubic feet of steam. 

The foregoing facts seem to establish the truth of 
certain important positions, which have either been but 
partially admitted, as the result of experiments con- 
ducted on too small a scale, or have been denied, as 
conclusions drawn from analogy, unconfirmed by any 
experiment : viz., 

First ; that it requires the same quantity of fuel to 
evaporate a given quantity of water under whatever 
pressure the evaporation may take place. 

Secondly ; that the expansive force of steam is, like 
that of air, inversely proportioned to the space into 
which it is expanded or compressed ; provided no con- 
densation take place. 

Thirdly; that the water contained in a given quanti- 
ty of steam in contact with the water of generation, is 
in direct proportion to its expansive force. 

We also discover the remarkable fact ; that the duty 
of the best pumping engines in Cornwall far exceeds 
what could be effected, were it even possible to apply 
the force of the steam immediately to the water, unen- 
cumbered by the friction and imperfection of machinery, 
or the loss arising from accidental condensation. 
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For example : 100 lbs of coal will convert 15 cubic feet 
of water into 7500 cubic feet of steam, having an elastic 
force of 50 lbs on the square inch : therefore, if the 
steam could be applied immediately to the water at the 
bottom of the pump, without loss by condensation, 
while a perfect vacuum was constantly maintained at 
the top, the weight lifted one foot high by the consump- 
tion of 100 lbs of coal, would be 7500X144X50= 
54,000,000 lbs : while the duty of the best steam en- 
gines in (Cornwall (although encumbered by much ma- 
chinery) has been known to exceed double that num- 
ber. This may, at first, appear startling, and almost 
incredible. It is, however, easily explained. It has 
been hinted above that the steam is sometimes admitted 
from the boiler into the cylinder during a fifth or a 
sixth part only of the stroke. It has also been shewn 
that the force of the steam (the temperature remaining 
unchanged) diminishes in the same ratio as the space 
increases. The action of the expanding steam on the 
piston, after the communication with the boiler has 
been cut off, will therefore be correctly represented by 
the hyperbolic space contained between the asymptote 
and curve. And if to the hyperbolic logarithm of 
the number of times the steam has been expanded we 
add unit, we shall have a number expressing the effect 
of the steam when worked expansively ; the effect of 
the same steam not expanded being 1. For example : 
In Loam's engine as stated above, the steam at the 
end of the stroke was 5J times rarer than at the begin- 
ning : add 1 to the hyperbolic logarithm of 5J and we 
have 2,705, shewing that the eflSciency of that engine 
was increased nearly as 1 to 2|, by expansion. 
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We here subjoin a short table of hyberbolic loga- 
rithms for the convenience of those who may wish to 
compare the effects of different degrees of expansive 



working. 



Hyperbolic Logarithms. 



1 ATo. 
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No. 




No. 




No. 




1 

1, 


0,000000 








1,25 


0,2231435 


3,25 


1,1786549 


5,25 


1,6582280 


7,25 


1,9810014 


1,5 


0,4054651 


3,5 


1,2527629 

# 


5,5 


1,7047481 


7,5 


2,0149030 


1,75 


0,5596157 


3,75 


1,3217558 


5,75 


1,7491998 


7,75 


2,0476928 


2, 


0,6931472 


4, 


1,3862943 


6, 


1,7917594 


8, 


2,0794415 


2,25 


0,8109302 


4,25 


1,4469189 


6,25 


1,8325814 


8,5 


2,1400661 


2,5 


0,9162907 


4,5 


1,5040774 


6,5 


1,8718021 


9, 


2,1972245 


2,75 


1,0116008 


4,75 


1,5581446 


6,75 


1 ,9095425 


9,5 


2,2512917 


3, 


1,0986123 


5, 


1,6094379 


7, 


1,9459101 


10, 


2,3025851 



From the above table we obtain the following scale of 
the efficiency of an engine of different degrees of expan- 
sive working : vix.. 

Steam admitted throughout the stroke. . . . 1,000 

cut off at § stroke 1,405 

^stroke 1,693 

^stroke 2,099 

^stroke 2,386 

^ stroke 2,609 

^stroke 2,792 

f stroke 2,946 

On applying the instrument called an indicator to an 
engine which works expansively, it is found that the 
curve denoting the elastic force of the steam in the cy- 
linder throughout the stroke, is not strictly an hyber- 
bola ; but that the lines representing the power of the 
steam are greater than what is due to that curve, even 
when allowance is made for the steam contained in the 
nozzles and in the small portion of the cylinder between 
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the piston and the cover, at the commencement of the 
stroke. A little consideration of the nature of steam 
will explain this. 

When water passes from the liquid to the aeriform 
state, or becomes steam, it is found that much heat is 
absorbed or rendered latent; as much indeed as would 
have suflSced to raise the same water to a temperature 
1000*" higher, had it not changed its state and become 
steam ; whereas the steam, after having absorbed this 
heat, continues at the same temperature as the water 
from which it has been generated : and if we would 
raise the tempei-ature of the water or that of the steam, 
we must subject them to a pressure which is always the 
same at the same temperature. 

The following table has been formed from experi- 
ments made to ascertain the elastic force of steam due 
to certain degrees of Fahrenheit's thermometer : the 
steam being always in connexion with the water from 
which it is generated. 

Table shewing the elastic force of steam in pounds on the square inch, 
at different degrees of temperature of Fahrenheit. 



Temperatore. 


Elasticity. 


Temperature. 


Elasticity. 


1 

Temperature. 


Elasticity. 


Temperature. 


Elasticity. 


24r 


,083 


100^ 


,911 


190« 


9,310 


260^ 


35,427 


32 


,098 


110 


1,203 


200 


11,564 


270 


42,287 


40 


,122 


120 


1,633 


210 


14,151 


280 


49,931 


50 


,176 


130 


2,139 


212 


14,700 


290 


58,874 


65 


,204 


140 


2,827 


220 


17,415 


295 


63,210 


60 


,253 


150 


3,690 


225 


19,164 


300 


68,453 


70 


,356 


160 


4,704 


230 


21,119 


310 


79,037 


80 


,495 


170 


5,905 


240 


25,333 






90 


,666 


180 


7,428 


250 


30,331 







On reference to the foregoing table we see that steam, 
to have an expansive force of 50 lbs on the square inch, 
must be at the temperature of 280*' : whereas the cylin- 
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der (owing to the unavoidable exposure of some of its 
parts, and the exhaustions which are continually going 
on) must stand at a lower degree. When the steam, 
therefore, is admitted from the boiler, a slight condens- 
ation takes place, which continues as long as the steam 
valve remains open ; and moisture is consequently de- 
posited on the cylinder cover and piston. After the 
steam valve is closed, and expansion begins, this mois- 
ture is again converted into steam, and gives the ap- 
pearance of a greater elastic force than is due to the 
expansion. 

We have been thus particular on these two subjects — 
expansive working, and the temperature of the cylinder, 
— because it is chiefly by attention to them that the im- 
provement of the Cornish engines has been effected. 



Erratum : — Page 146, line 13, for "exhibit," read exhibits. 
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HISTORICAL STATEMENT 



Great as are the advantages which this nation in 
general enjoys from the invention of the steam engine, 
and the successive improvements which it has received ; 
there is, perhaps, no place in particular, where those 
advantages have been greater, or more evident, than in 
Cornwall. The very existence of its deepest, most ex- 
tensive, and most productive mines, is owing, not merely 
to the invention of the steam engine, but to the state of 
great perfection to which that machine has been brought 
in that county. And seeing that the improvements 
which the engine has, for many years, received, are due 
to native engineers ; whose skill and watchful care, 
maintain it in its present state, or add continually still 
further improvements ; it is deemed to be not without 
interest, to set forth the means by which this has been 
effected, and, as far as oflScial documents make it 
known, the extent to which it has been carried. 

" The history of mining in England," says Mr. 
Taylor in his Records of Mining ; — and whose interest- 
ing paper on the Duty of Steam Engines we have 
freely used — *' is indeed intimately connected with that 



of the steam engine ; and, if we had time to examine 
both, we should find that, as the mines were the scene 
of all the early inventors or improvers of this machine, 
so they also have not only benefitted by it, and in a 
great measure become dependent upon it, but have 
gone on contributing to the latest period, towards its 
perfection and economy/' The terra Duty as applied 
to steam engines, .is explained by Davies Gilbert, Esq., 
the learned President of the Royal Society, in his paper 
read before the Society, Jan. 25, 1827: he says, 'that 

* the criterion of the efficiency of ordinary machines, is 

* force multiplied by the space through which it acts ; 
^ the effect which they produce, measured in the same 

* way, has been denominated duty ; a term first intro- 

* duced by Mr. Watt, in ascertaining the comparative 

* merit of steam engines, when he assumed one pound, 

* raised one foot high, for what has been called, in other 

* countries, the dynamic unit, and by this criterion one 

* bushel of coal has been found to perform a duty of 

* thirty, forty, and even fifty millions, augmenting with 

* improvements, chiefly in the fire-place, which produce 

* a more rapid combustion, with consequently increased 

* temperature and a more complete absorption of the 
' generated heat, in addition to expansive working, and 

* to the use of steam raised considerably above the at- 

* mospheric pressure.' 

" 1 believe," continues Mr. Taylor, ** that considera- 
ble misapprehension exists, as to the means employed 
in Cornwall for measuring the duty of steam engines ; 
or, in other words, of determining according to the pre- 
ceding explanation, the number of millions of pounds 
of water lifted one foot high by a bushel of coal. It 
has been often objected that the account is taken inac- 



cuarately, or by interested persons, by such as wish to 
make the engines appear to be better than they are ; 
further, that the water discharged is not actually mea- 
sured or weighed ; and that calculating its quantity by 
the length or bore of the pumps is fallacious, as the 
valves are leaky, and the pumps sometimes draw air. 
Now as to the impartiality and care with which the ac- 
count is taken, I can only say it is done at the expense, 
and under the direction, of those who, of all others, it 
most concerns to see that a correct estimate of the merit 
of the engines is produced : I mean the proprietors of 
the mines, who employ these vast machines, and who 
look to these accounts to govern tliem in the choice of 
engines, and in their judgment of those who erect or 
superintend them ; if they neglect the means which may 
render this information accurate, they must be very 
inattentive to their own concerns, and they misapply a 
liberal sum which is allowed by them for the service. 
It has also been said that the duty is reported by en- 
gineers or persons concerned in the manufacture of 
engines. I need hardly contradict this after the obser- 
vations previously made ; but shall only add that every 
one acquainted with the mines of Cornwall is well aware 
(hat this assumption is not true ; and that the monthly 
reports are in fact the test by which engineers must 
submit to be judged ; and that therefore, of course, 
many such may find in them matter for dissatisfaction, 
although they seldom venture to question their accura- 
cy. Where doubt of this kind has been started, it has 
frequently been met by proper experiment and exami- 
nation ; and the correctness of the statements have 
thus been very generally established. With regard to 
the second part of the objection, w^e have seen that this 



mode of ascertaining the comparative merits of steam 
engines was introduced by Mr. Watt ; and it is almost 
enough to remark that as he commenced, so it conti- 
nues to be practised. He did not pretend to measure 
or weigh the water discharged, but he ascertained it by 
the capacity of the pumps, as we now do ; he knew that 
there were cavils to be raised as to valves, and other 
imperfections, but he saw that it was, notwithstanding, 
a good practical method, and was therefore a fair stand- 
ard of comparison for steam engines working pumps, 
which would, after all, be much alike in these respects; 
and that thus the objection, as between one another, 
would have but little weight. 

** Messrs. Boulton and Watt, in the early stage of the 
introduction of their engines, appealed to this proof of 
their efficacy; and, at later periods, when engaged in 
legal disputes respecting their patent rights, or in 
claiming their allowance for the use of them, resorted 
to the same means of comparison as are now employed. 
No one supposes that pumps are perfect; but this is 
not the question ; for, if the different lifts of pumps in 
one mine are nearly in the same state as those in ano- 
ther, which will be the case in deep mines, where 
various columns will be working in different states of 
repair, the comparison of the duty of the respective 
engines, will be accurate enough for all practical pur- 
poses. 

'* As regularity of action was speedily insured after 
Newcoraen's invention of the atmospheric engines, and 
they were thus found to be effective machines for 
draining mines, the consumption of fuel excited early 
attention, as it well might do from the great quantity 
then required to produce a given effect ; and accord- 



ingly almost every later improvement of importance to 
pumping engines, has had for its object the economy of 
the fuel employed. Had not, indeed, a great deal been 
accomplished in this respect, the use of this invaluable 
machine must have been limited to the richest mines, 
or to places where coal was cheap. The greatest dif- 
ference observable, from what I have been able to col- 
lect, amounts to this, that in early times the duty of 
atmospheric engines was that of 5,000,000 pounds of 
water lifted one foot high by a bushel of coal ; and that 
of late, the duty of an engine erected by Captain 
Samuel Grose, at Wheal Towan, in Cornwall, has 
amounted to 87,000,000" — and that still later, viz. in 
September, 1834, the average duty for the month, of 
Austen's engine erected by Mr. William West at 
Fowey Consols, in the same county, amounted to about 
98,000,000, or in other words, that a series of improve- 
ments has enabled us to extract, as it were, as much 
power from one bushel, as originally could be done 
from nearly twenty bushels. 

'* Nor has this great advance been made on a sudden 
or in a short time ; it has not been the work of any one 
individual, though considerable steps have been made 
by some ; no very new or surprising principle has been 
discovered ; but the application of known laws has pro- 
duced different results in different hands; and those 
who proposed improvements were not always those who 
adapted them to a successful application. More has 
been done by practical experience than by scientific 
research ; for though both were happily combined in 
some, to whom the world is greatly indebted for the 
present state of these machines, yet some of the most 
prominent advances have been made in the hands of 
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those, who dealt but little in theory or abstract investi- 
gation. 

** The facts which I have collected are as follows, 
and I place them according to their dales, as best cal- 
culated to exhibit the progress that has been made. 

" 1769. Mr. Smeaton computed the effects of 15 
engines (atmospheric) working at Newcastle ; ami ac- 
cording to the data he has furnished, the average duty 
was 5,590,000. 

** Note. The best was 7,440,000 ; the worst was 
3,220,000. 

** 1772. Smeaton began his alterations in the steam 
engine, and succeeded in performing 9,450,000. 

** 1776. Mr. Watt stated, in a letter to Mr. Smeaton, 
that his engine at Soho raised between 20,000 and 
30,000 cubic feet of water 20 feet high, with 120 lbs. of 
coal; which would be equal to 21,600,000. 

" This was more, however, than Boulton and Watt 
would engage thai their engines should perform ; as, in 
a letter written by Mr. Boulton to the Carron Company 
in this year, which contained proposals for erecting an 
engine, he stated the performance at equal to about 
19,000,000. 

■ 

"Mr. Smeaton about this time, after many experi- 
ments, laid it down as a rule, that Watt's engines would 
do double as much as his own ; which as we see above, 
was 9,45 millions, consequently 18,900,000. 

'' 1778, 1779. Mr. Watt having stated that his en- 
gines should do 23,400,000, Mr. Smeaton made trial of 
two, (one on the Birmingham Canal, and one at Hull 
Water works,) and found the duty of one equal to 
18,000,000, and the other 18,500,000. 

** 1778. Boulton nnd Watt erected an engine at 



Hawkesbury Colliery, near Coventry, cylinder 58 
inclies diameter, stroke 8 feet, load 26,064 lbs, which 
was found to do nearly 19,000,000. 

" 1779 to 1788. Mr. Watt introduced the improve- 
meut of working steam expansively, and he calculated 
that engines which would previously do 19 to 20 mil- 
lions would thus perform 26,600,000 ; but I do not find 
any record of this duty being performed in practice. 

" 1785. Boulton and Watt had engines in Cornwall 
working expansively, as at Wheal Gons and Wheal 
Chance in Camborne ; but in these the steam was not 
raised higher than before, and the piston made a con- 
siderable part of the stroke, therefore, before the steam 
valve was closed. 

"1798. On account of a suit respecting their patent, 
which was carrying on by Boulton and Watt, an ac- 
count of the duty of all the engines in Cornwall was 
taken by Davies Gilbert, Esq.> and the late Captain 
Jenkin of Treworgie, and they found the average to 
be about 17,000 000. 

** An engine at Herland was found to be the best in 
the county, and was doing 27 millions, but being so 
much above all others, some error was apprehended. 
Tliis engine was probably the best then ever erected, 
and attracted, therefore, the particular attention of 
Messrs. Boulton and Watt, who on a visit to Cornwall, 
came to see it, and had many experiments tried to 
ascertain its duty : it was under the care of Mr. 
Murdock, their agent in the county. Captain John 
Davey, the manager of the mine, used to state that it 
usually did 20 millions, and that Mr. Watt, at the time 
he inspected it, pronounced it perfect, and that further 
improvement could not be expected. 
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'' 1800. About this time Boulton and Watt's patent 
having expired, other persons began to construct en- 
gines, and their agent, Mr. Murdoch, left Cornwall, 
where he had resided superintending most of the engines 
employed in the mines for sixteen years ; the duty of 
the best may be stated then at 20,000,000." 

When Boulton and Watt's patent expired, as men- 
tioned above, they removed from the county those 
experienced agents whom they had employed ; and as 
their object had been, not to instruct others who there- 
after might be their successors ; but to reap the well 
earned fruits of their own superior skill, the county 
was left in a manner stripped of men possessing science 
and experience sufficient to maintain the engines in the 
improved state to which these eminent engineers had 
carried them. The natural, and almost inevitable con- 
sequence was, a very great and general deterioration 
of the machines, which continued for many years; until 
the duty performed had sunk so low as would appear 
almost incredible to men acquainted with those only of 
the present day. 

About the year 1801 the authors' father. Captain Joel 
Lean, (who, besides being an experienced and intelli- 
gent miner, was a good practical engineer,) was ap- 
pointed principal manager of Crenver and Oatfield, in 
the parish of Crowan ; one of the deepest and most 
extensive mines then at work in the county. He found 
the engines and pitwork in a very bad condition. The 
mines were about 170 fathoms deep from the surface, 
and 140 fathoms below the adit; and the water was 
drained by three steam engines ; viz. a 63-inch cylinder 
double, on Bull's mode of construction, — having the 
cylinder over the shaft, and the piston rod working 
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through its bottom ; and a 60*inch and 36-inch cylinder 
single engines, on Boulton and Watt's plan. The con- 
sumption of coals by these engines was enormous, and 
the average duty under ten millions : Bull's engine, 
63-inch double, consumed fourteen chaldrons of coal in 
one day. The pit- work too, which consisted of leathern 
buckets with two or three pistons, such as were at that 
time in general use for plungers, was in a very bad state ; 
and it maybe safely asserted that the engines were idle 
at least one third of the time, repairing the pit-work 
and changing the buckets. 

After he had assumed the management, Captain 
Lean's attention was immediately directed to the pit- 
work: and here he first introduced (what is now so 
generally used and with so great advantage,) the 
plunger-pole, instead of the common box and piston, 
wherever he found it practicable. Equally bold and 
successful was the change which he made in the en- 
gines. The two smaller, (which were erected in the 
same house, and connected with the same rods,) he 
threw aside; and put in their stead a 70-inch cylinder, 
— the first of the size ever erected in the county, — in 
which he adopted the expansive mode of working, at 
that time but little thought of, and very partially prac- 
tised. These improvements saved the mine. At that 
time they were burdened with a debt of many thousand 
pounds, which was continually augmenting ; but as 
they now consumed less than half the previous quantity 
of coaly and, at the same time, kept the mine effec- 
tually drained, so that the miners could work without 
hinderance, they not only discharged the debt, but 
obtained considerable profit. 

We have been thus particular respecting what our 
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much-hononred parent did at Crenver and Oatfield, 
because of the important consequences which resulted 
from the improTements introduced by him into the 
engines and pit- work of those mines. For, being sensi- 
ble that the defects which he had removed with so 
much advantage, were not confined to the engines un- 
der his care ; and convinced that it would be attended 
with much good, if the public generally, but more 
especially all who were adventurers in mines, had the 
means of comparing the different engines with each 
other ; he endeavoured to bring some others of the 
principal managers into his own views, and to awaken 
them to the necessity of registering and publishing the 
duty performed. It was, however, not till after many 
years that his wishes were accomplished. The first 
who appears to have been Isufiiciently alive to the sub- 
ject, was the late Captain John Davey of Gwinear, 
who was the principal manager and engineer at Wheal 
Alfred ; and accordingly the first report appeared in 
1811, containing three engines at work on that mine, 
the average duty of which was about 20 millions : these 
engines were at that time reckoned the best in the 
county^ Other mines quickly followed. In August of 
that year eight engines were reported, with an average 
duty of 15,7 millions; and, in December, the number 
had increased to twelve, average duty 17 millions. 

From these small beginnings arose the practice, at 
present so extensively adopted, of publishing Monthly 
Reports : a practice which has, perhaps, been attended 
with more benefit to the county than any other single 
event, excepting only the invention of the steam en- 
gine itself. While Captain Davey had this matter on 
his mind, as mentioned above, he happened to be con- 
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versing on the subject with the late Captain William 
Davey of Wheal Unity ; when one of them remarked, 
^'That such a thing is most desirable cannot be denied, 
but where shall we find a man possessing the necessary 
qualifications, — leisure to attend to it ; a thorough 
acquaintance with the business ; and, above all, known 
integrity in which the public will be willing to confide ?" 
— The other, looking up, saw Captain Lean coming 
towards them, and replied, " Here is the very man we 
want, possessing all the qualifications you require."— 

He was accordingly requested to take upon him the 
office of Registrar and Reporter, and by him and his 
sons it has been filled to the present day : — how ably it is 
not for us to say, with what effect, the following pages 
will shew. 

In the three following years, viz. 1812, 1813, and 
1814, the number of engines reported was 21, 29, and 
32; and the average duty 19,3 millions, 19,5 millions, 
and 20,6 millions respectively. 

It would appear from these numbers that the duty 
performed had been nearly stationary for these three 
years. This however, was not the case. The engines 
first placed on the reports, had much improved ; and 
the general average was kept low by the accession of 
new engines ; whose performance was almost invariably 
inferior, until attention had been called to the fact by 
their insertion on the Reports. In corroboration of 
this, we may adduce the instance of Stray Park engine, 
— a single engine on Boulton and Watt's construction, 
of 60-inch cylinder. When this engine was first put 
on the Report, in 1811, its duty was below 16 millions: 
during eight months ending with April, 1813, it had 
consumed 17633 bushels of x^oal, performed the average 
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duty of 21,5 millions, and worked at the rate of 5 
strokes per minute : during eight months ending with 
April, 1814, it had consumed only 12671 bushels of 
coal, performed the average duty of 30,5 millions, and 
worked at the rate of 5,7 strokes per minute. Thus 
pumping from a deeper mine, a seventh part more 
water, with the consumption of 7440 bushels of coal per 
annum less ; or a saving by one engine alone of about 
£300 on the cost of the preceding year. This engine 
maintained its standing to the end of the year ; so that 
its average duty for the twelve months was 32 millions. 
In this place we think it may not be amiss to insert a 
Table exhibiting a transcript of the Monthly Reports 
for 1814 ; and shewing the whole consumption of coal, 
the average duty, and strokes per minute, of each en- 
gine ; together with the quantity of water drawn, and 
the depth of the mines, arranged in alphabetical order. 
The same will be repeated at the end of each period of 
of seven years. 
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REMARKS. 


Diameter of the cylinder 48 
inches; length of the stroke 
8 ft 6 ins. ; working single. 

T. Bratt; Engineer. 

Drawing from 97 fathomsbe- 
low the adity and dischar^ng 
therein the water of a 10 inch 
parap, 7 feet stroke = 23,86 
galls.; average 207,68 galls, 
per minate. 


Diameter of the cylinder, 53 
inches ; length of the stroke, 
6 ft. 9 ins. ; working double. 
T. Bratt, Engineer. 

Drawing from 130 fms. below 
the adit; and discharging 
therein the water of a 12 inch 
pump, 7 feet stroke = 34,36 
galls. ; average 292,06 galls, 
per minate. 

Old 207,68 

Mew 292,06 

Total 499,64 gallons 
discharged per minute, at the 
adit level, by West Wheal 
Fortune engines. 
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c^«t*coi-iOiWTj<cooii-«o 


p4 


© © © '^ 


© rH © © © 

•N «\ MN r> •v 


CO 

© 






•S Vk IN •! 

»0 »0 Tt« t* 


tH eo w CO i-» 


© 


d g 01 


COOJt^fHt^O'^oO .i>i>o 


© 


O CO CO 00 


1*© © © t^ 


CI 


® 8^ 


CiOOOC^OOO^ 


i> i^ a 


© 


1H O 3 (M 

00 © 00 © 


CO l^ t* ^ ^ 


© 


"S >>5 • 


Oi-iCD0iOrHO« 


Cd CO ^ 


00 


© T}( l-l IQ CO 


© 


£^•^"3 


#\«\#\W«\V\«H«V 


•\ «« »t 


•« 


•« a^ *k •« 


** c» •* •^ ."^ 


^ 




t>O'-«(MCi00Offl 


Tt< '^ l-H 


H 


00 »o t* i2 


SSSISS 


w 


ocot^Oii-HCo»ooo 


CD Tj< © 


t* 


00 © © © 

l^ © © »o 

fl\ V\ W VV 


© 


-2 5.9 o 


t*oor*Tj<05«w»o 


(N ©^»o 


© 


00 -^ © tH lO 

0% ^\ 0^ 4\ 0S 




Pom 
foot 
sum 




oo" t-T oo" 


© 


» © IH © 


CO © t* © 'i* 


ss 


rH©^fH©^<NC^THr-i iHfflfH 


(N 


IH f- ©« « 


c^ ©^ « ©1 e^ 


d 


w 1 


W '^ O 00 ©^ 


V 

^ 


r^ © 00 © 


lH CO 

*c © . . . 


5^ 


t3 "5 


tJ* ^ .COCO , .O . , Ci . 


^ 


C=« t» 00 © 
© r}< © © 


« 


Loa 
in 

}OUE 


rH::oi>:o::t^: 




»-• r» 




rt* Tj<Tt 'o I© 


© © © © 

iH fH iH H 


fH <M • • • 






1^ IH iH r^ fH 


^ 


©1 N 




ength of 
e stroke, 
in the 
pumps. 


la « o © o 

• ••••• • 


© 

• • • 






loo 00 ' 00 l> 00 


• • • 

© 






^5 1 


^ 








t- 


©oi>oeooo oo© 


© © © © 


© © © © © 




Of OQ 


»0S0»0<M©OC50i 


© O CO 


'^t 50 |> Q 

-^ © uo © 


© <N © CO © 






i-H«OI00,»H^rrcO 


CO CO Tt 


C^ lO CO © iH 




lOt^^^pHO^O 


© »/5 C^ 


iH CO rf CO 


(N CO wo t>-n« 




^ « 


OTj«e*oc^t^cooo 


© rf iH 


© © © © 


© i> e< ^ i> 
»d rl* O >0 "^ 




i-»C0OJC^<N»HCT^ i-HCOC^ 


W ei r^ CO 




ao-s-S 


»OOOOOTj<ffi:0<MfflO©«TfOO 


fH 


(N © © ^ 
© © © © 


e^ op f- <N c« 


CO 


a o o S 


l> 


© 5 ''S » Oi 


1H 


e00O(N<NC»O(MC0fH0it* 


l> 


Tt* © © <N 


© '^ © © '^ 


CO 






© 


1H fH IH ©1 


CO CI C^ C4 CO 


© 


Q ^ 




iH 






^ 


V at S A 




"** 






'"W 


— 3 .^.2 


00 . . O . . Tl< © |>(M 


5 


© © © -H 

•« •> ^ as 


^«^ • • • 


5 


gg.-g'^ 


o • .iH • • -CI 'e^Gc^ 




•^ o »o © 


^ © • • ■ 


^ 




iH tH r^ ,H fH iH 








&^ ^ *-l 


H ^ ^ 








>> S V s 


S 0? V 


>) 




• 


>^b ^-S tH^a^ 


'B u^Xi ^ 


>>c 




1 


C'treS Q^cS Bi— 1 ^ PhTs o oi 


S S S S2 

^ o o © "^ 








cgo^Q 


^^s<?s 










fii 




• 






<l 








L 




5z; 


Wfi2 




f^ 






W|2iO 




< 


















l-H 





24 



09 

03 



en 

to 



4) k 






a 
« 






: H 



^2g|-3 ft. 



5fl 






-g 



« c 
•* ts • 

a * « 
t> ♦-.5 

V o 









OJ 



00 



M 



21.1 



*• ♦* "^ 

©go 

0) w «j 

E V V 

.S oC 

^ mm 9 



> 
J 



08 -^ 2^ 
O © 

♦i « S ^ 

8 •"iC 'a 

S ** ^^ jg B 






m 






£ So s 



.2 .E II 



M) 






fHiQ«oeo«MOooc9'^>oao 



5 

xf 







1-r ©il a « wa W "C 

op OP o ^ ^ o ^ 



t*C« CD rH -^ ^ C 



Oir»»Or^gff«»?^^®QcO 







O v^ 03 *0 69 



t* » «-< 
VN fH 91 



«o 



^ « 



S 



S-<t*«o©«»ooor^t*cooo 

S»oor»OTfr-«-i05eiir*^ 
oot^Cd'^e^ceai-HrHooco 

r-4CDCDQ0QCCOt^a«OTfC4Tt 



I* 




P 

"S 

O 
I 






J" 



S. 



Oft ^ 00 00 
w 2 ^ 00 TO 

•o • OS a& -« 



09 00 — ^, 

05 fl& •^ X 
«H r-« 94 e^ 




© *f 
C9 © 

91 91 



o 

CO 
91 






I'^v 



fit I 
"I 



Jl 4).S p. 



|.o 



o 



CO 



1^. 

a 



eooooooo 

CS 00 CP t^ 91 



©OP. ^---^^ 

,, „ , ' «* a »^ *® 

06®OjH06C600CP^*H,, ,, 
•-«C0e99l«»-»e4f-i-<»^9l<W 




© o o c o o 

CO us lO © »-i Tf 

»0 91 >0 a © © 

© © OC CO © l> 

C* 91 00 © 91 11 

^ PH 1-1 ^ fH p- 




00 © © 09 © CD 

•2 3< pi © CO ^ 

CO CO 09 'H 91 91 



|o3 



•s 

a 



§©i>N-H'CD00009!0094'«© 
9l©t«i-H^OOQ009QOC«iiO 
^©©©»O©t^00^*4C4 
nel9«pie4f-<9<Tir-lf-4949l 



s 

CO 
G4 



eqQPt«©eo^i>©oo©oo9i 

SCw'i*00*9C0l^^©©9l^ 
9«COpN9194©eOG49l009l 



CO 






I 



l> . pN 91 © ^ 00 91 
«0 •t^t^OO© '^A 






s 

^ 



W CO 



. 00 »i CO 
• >/9 © ■ *0 



s 
^ 



I 









m g -^S t? ►? -J) « O izj Q 



Ilii 



0^ S s 









H 



H 



Q 
O 



25 



H 



2 » • 
'^ M 4» 

bi 2 ^ 
« *3 a 

>»*3 a 

fl? '^ 1^ 

•a js o 

® ? 

a 
<^# ••»•#• 

S 2 

P.S>d 



a 

'Sb 

a 



^ 



ii » H 



- h etf 

**« fltf a 



60 






00 o 

o £ • 
Ofc * a 



a^5S3 

Sit 






a «-* 



.SSS 



a fl> W) 
>>.^ s 

« ° a 
-»^ rs -i4 

o a S 



» 



«J ca c3 >• 5 
0} a 






4/ 

a 

"Sb § S o- ...a 

43^ ^ CO • r 

"CO « « «- 

oi '^ <w S ^ 



a-s**. a * S 



a 



0) 



4) 



IS 



S V S 

ft.SS 



M) * > 5 II ®- 
s « S> S -2 



•|«a 



Q o a a C y 

P*^ ^ »mt VPN OB w 



& ^ 6073 



hi !? 






s 









t*00©©f-<rHO©flOOOOOOO 






il 






4) 

O O (3 
Cli.9 •" 



© 5^ t* 
O © 00 



C«000000©©©|^9lkC 



f*TP©t»©50pHCO 

eoiQcoocooot^o 

tH©oirHe^'^»oc«o«r»©(M 
eoooG4©^^©r-i©a»o;c 

©i-<©a^©00»Ci-<CO«t^ 






©iflk-i*oor*i>»©coopoi^ 

QO ^ © 



© -- - 

iH r-H |> rH 
CO »0 00 t> 



_ - _. CO © iH © 

©I rt CO CO iH 50 »-< 



•S I »k 



»o 



»O«C0»OC^©^®"^ 
4O'W00©(MpHC0Tf 
© «0 00 Tf CO «o w$ 

"^"^ »/o »<o »/5 00 00 00 QO' '^' »o' ;6^ © 



l> f- © « 

, 00 r* fH CO 
© a tp ph i> 



00 
CO 

f 

CO 

© 



•T3 

o 













I*' 



{j ■> g 5 



^1 



«^ 



© 



IQ 



Qd 



62 






o©©©©©©©©©©© 

i-<l>00©©COI>'-*(MCO©00 

»HO'i»ooor*»^t^'^©r'»M© 
i>coc^ii-i©i-H0O©©t*eiTj< 

^©««00'MOOOfflCOCOOO 
OdOleOCOC=«C4G4G4C^C4COCO 



© o © © © © 

iC Tl^ CO GO © © 

•-. C '-' © ^ CO 

CO t3 ©1 t^ CO 

;- Tl< i-H fH t* 

50 CO ^ *0 ^ 



© © © 

C^ t* lO 

ffl © © 



© © 

© G4 

© to 




a§1s 



©PH91tO©©X00tOpHpHC9 

S^e^io©^oo(No©oot^ 
iot*©»?5^»o»0"^»oo>o 



3D 

© 




rfflOO'.tOOOOei'?*© 

©iffir*pH©oiCO'3<» 

l^3©©©©©©C>' 



© 
© 

»o 






CO A*«P« 







*s • 









© 
© 






I 

g 






^ 









Si §"'S i>§ >>§of,l I 8 



h4 
h4 












OS 

O 

Pi 



o 

;? 
Pi 



26 



o 









lis 

■a bB^tm 

h£.8 2 









a> w a 

-go. -a 

>^ s 

«*. »*^ 

o S ••' 
u « 2 

s ** . 

.S c;C! 
Q.SaD 



0) 

a 

a 
U 

*>> 

o 

00 



2 J-.© S 



OB (Owl • 

2 * ««^ ^ 2 

**, "O 5 ** ^ S 



-. ti j« « © « 






6f5 S S II «t 



M X) .S .S «a M 



S» « 
^ 0) 

a «'« 

o a ..^ 

S «« 



.^ a « * 

f fsg 

. .S'c S 

5 *- 
S «> a> 



CO -£ 
U9 M 



I- "A 



• bo 
« * a 



P:S5S.&a 









O ;o QO 99 O CO 

#« «s #^ 9^ ^ A 

00 t> l> 00 l> 00 









o 3 e^ 

Q^ Od t* 00 CO O 00 



5 « w r* do »o 

»t V^ •« M A "^ 



© » CO w op e? t* 
00 00 
c< o 

crcoeC«-''-''^Q©o&oococo 



r* CO o j;- 

(^ p^ 01 t^ 

00 CO 1-4 i^ C4 o CO 



o 

O 



»0 i-« 



^ 0^ ^ 



CO CO 
00 c« 

. CO 00 

A ffk M 9^ ^ ^ 

CO ^ »o CO i> r* 



CO 00 



CO Cd 
CO *^ 

^ CO 



o 

CO 



1 a S 



a 



"as 



5 4)., 

'3 



w 2 



O 

a 

I CO 







I' 

8> 



QO 




00 Oi 



o 
o 



o o 

CO CO 



© o o o 

l> O l> 00 



o 



o © 
w w ^ -» -- - " - « 5P 

»0©Oi-iCO«20t*£*^j5g 

TfCpC0Tf5c00p»Og3g»g 

OOSot^COi-t^OO'^^Oi 
«C0»O©<WC<«(NT-i^fHi-i 



©©©©©© 

CO © t^ Q CO 00 
t^ © CO a 1-1 00 
»0 00 iC* CO ^ ^ 
kO »H 1-4 C) © CI 

CO CO 00 ^ 00 fH 



ST? fiiS 

B 2 o S 



0000'^'^00©C400C4CO© 

SSS^t^co©occe^»5 

Q0©©CO^'^COC000 
rHC^COlHrHlHfHfH 



© 

^ CO 
© CO to 



© 

CO 



8S* 



op CO 

|>00 ^ fH 
CO CO 06 CO fH © 

t* © »o t* o ©« 



00 

•o 



& 



« S o 



CO 
00 





o 



09 

H 



S-gJ 5-jS §'35 §"^t5^ 



e5 



©< . t* 



CO 



IH . Gl 



^ 







o 



o . 



27 





ider, 60 
stroke, 
single. 

gineer. 

oms be- 
barging 
12 inch 
stroke, 
verage, 
nute. 

gallons 
red by 
es into 


ider, 50 
stroke, 
double. 


. 

V 

B 

be 


1 hrO •* *• 


• 


er of the cylin 
length of the 
ns. ; working 

Matthews, £n 

gfrom64fath( 
adit, and disc 
the water of a 
S feet 9 inches 
\ gallons.: a 
gafions per mi 
Old 210,52 
New 413,64 


Total 624,16 
inute, delive 
Towan engin 
t level. 


er of the cylin 

length of the 

ns. ; working 


a 

(• 
E 

en 

• 


g from 64 fath 
adit, and disc 
the water o 
mp, 5 ft. 9 ins. 
gallons ; a 
gallons per mi 






5 4* 




Drawin 
low the 
therein 
inch pu 
=50,18 
316,13 j 








P.S., 





a 

a 






© ^ 06 00 0^ ^ 
l> t* l> t* l> t* 



§ 



00l>C0«CO00l^l>l>t* 



00 

CO 



Si's 

fl'^'2 



II 



Cd r-4 rH Od *0 O 

^ o go » '^ (N 

00 t> ^ ^ o »o 

So 11 ©« »o o 

.-• Qp ® 00 r* 

^ CO o 



© t* o 

^ 0« <N iH 



O O 



I 



t*^»Hi«»OC00«0i 

■pHi-i»O»C©^i-«rH0i05 

00»O0000fi^^»l^00 

i>^t^i>oi>ooi>t^co 

QOOOOTfOOOOOOCOiHOO 
QOOOOO^t>^OOrHX 

tOCOOCCOtOC^QOtOQ 



CO 

fl 

00 



fl 
o 






& 



00 



r 



o 11 e« 

CO 00 CO 

w 'oO^ 

00 00 00 



00 
rf 
00 



r 



^•3 



i 






CO 



>o 



a 



»o 









O O O O Q O 

t> t'd 06 o ^ 06 

fl ©^ o »^ © o 

00 O n 06 C9 c^ 

^* 00 t^ 00 o 

CO 00 00 ©I "^ 



00 
00 



©I s 



o o © o c o © 

_©©IC^0<©m0 06 

coi>ooi-^at^iit*i>© 




h-a^ 






O 5 * 



1^8* 



©I 00 © Tf Tf 

o ^ ei i> 00 

»o t* ^ »0 ii 
©« W OT «« H 



l1 

5 



© © Tf » CD e^ go 

00 ^" fH »0 CO c« 



© © 



©C0^ii»OQbC6<NCp*HS 

o<e<©co2t*r*^©©oa 

OO^^OOCOOOOOOOCO^d 



5 



§1 

IN a j'-S 
a « 



&I 



a 

5 



»0 
QO 



• © 



!? 



©I 



• © 

. CO 



• 00 CO 
il H 



• 00 



a SJ a a 



5 

^ 



i 



fc^f. 



g 2 g^ j^g 



5 is tj ^§ 












Pi 



28 



< 

H 
(4 



a Q,"^ a 

s sts 



« I CO 

|8p2 
s « « 



s 

^ «• a 
.5 t* « 



IS; 

J ? 2 

•• s 

.S «e 5) 






M £> 9 a 



2S--gS5 
€*g«S a S fl 

^ « a aoos 

6 fe d II 



ttD«o 



a -O fe 












CDQ0r-iCO*O^fMOOO^Q9O 



»0 



-'3 99tOOC4i-4C4e4U900e9C0 










iHO0PO«0lt*O»O-t^l^ 

Sc^O'Hocooa»ot*»o»Aoo 
rH O 09 */d r« X'O C9 c« »o A 



06 e< © ©I Tf 
1-4 e^ oi e^ e^ 



»0 « -^ -N i-4 >0 
C^ CI G^ 04 C^ ^ 



t^ 


00 


o 


o 


00 


<N 


•K 


•s 


1^ 


•Tl 


00 


o 


A 


o 


S 


s 







(N »0 I* 

CI QD a 

o o o 



OdoaooociQoocio^^ 
Otoooc«o9»ooai>QOOCd 



to 

o 
ei 



d 
o 



■a 

IB 



3- 1 



g S 

g 8 






r 




00 



00 



CO 

. 00 



00 












Od 



PQ 






A 



i 






OOOOOOQOCOOO 
5P^OQCOI>OCIOO«*»CO 

«i*ooc«Tt^«cD©a«5 
»-ie*f-<ocDCi©'^ciopi>'^ 
o©r©i-i«'No-H3co"4 

0O0O09CO000000CO09(NC40O 



© © C 



© CC »0 © t* _. 

^ a CO ©« r* f-i 




© © © © © 
ic — CO — S 

-<©«Crf?500Tf^e^CD^t* 
9O©COeO©"^(Nv^CO00rH09 
O9C300C'^CO006O0O0OCl0O0O 



r 






00XQO©©©^^CO00COTl( 

'^©^©cocottciacioo© 
ocrjfeif>-r*aoo^i>i-««-i 
eocci>i>«oto»o»oQO«Q*/dt^ 






cie9©ftOciad©'cf 

»CdG9«Oi->©00CI 
ei — 06*^C0<M^© 
CDOOOCdOOCdCd 




§«» 












. 1^ 



•<«ll> 
Q 


© 


eo 




© , 


. © 


^ 


ei • 


' d 



•CI 



• © 



^ 



i2 






OQ 






- si S S 



pi;; 






S2h 



fc^^ 



eo 

53 



1.^ 






OQ S 






CO 



■S-^IS Cii ■ ■ ■ - "- 



n^S 0^.5.1 nil UttS 



Iff I p^^ll 






131 
W 



M tt V, q_ •> «S ^ ffl e « co_ t 



r- ^ S ■*^ i« (0 «^ ■*_ S CO 
!b ^■■* o'o'ef »"« of -^i* ^ 

ffT » g 03 O) cT ffl o to" » 



I--S 



.IS 



^ssi. 



I|§iiii°°i| 









Wsm " a s a b 



rr. 












J* 

Hi- 
nt 



H 






^ I ■ * « - B 

11= I-"'-' 



-B^i 






«D "O !D « O ^"■i'' 



S5 C 3 OB t^ (c fh (C ^" 



Ijll 



4"= 



"I 



(D to <n «Q>agboS<a 



till 



I 









31 

In the latter part of 1814, Woolf's engine with two 
cylinders, was introduced into Cornwall ; where one, 
the large cylinder of which was 45 inches in diameter, 
was erected at Wheal Abraham. It was first reported 
in October of that year ; its duty being 34 millions : but 
the average duty for the four months was only 32,6 mil- 
lions, as shewn in the foregoing Table. Soon after- 
wards, however, it was discovered that there was a 
defect in some part of the castings, which being removed, 
the duty advanced in the following year to 52,3 millions. 
No one, we suppose, now believes that Woolfs notions 
respecting steam of different degrees of density, as laid 
down in the specification of his patent, are correct : 
yet he did the engineers of Cornwall great service, by 
shewing how much advantage might be gained by work- 
ing with steam of high pressure, and very expansively ; 
and thus leading them to adopt the present simple and 
effectual mode, which at length entirely superceded his 
more complicated and costly machines. A second en- 
gine, 53-inch large cylinder, which Woolf erected, in 
the following year, at Wheal Vor, did 50 millions. 

In 1815, the number of engines reported was 35, and 
the duty averaged 20,5 millions. In this year, too, the 
first trial was made, in order to prove the correctness 
of the Monthly Reports. Stray Park engine at Dol- 
coath was chosen for the purpose, because its reported 
duty was such as led some persons to entertain doubts 
of its accuracy. The trial was continued for two days, 
to the full satisfaction of all concerned. Many of these 
trials have since been made for similar reasons; and 
have invariably had similar results : further on we shall 
give a particular account of the proceedings adopted on 
these occasions. 
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In 1816, Jeffree and Gribble erected a new engine, 76- 
inch cylinder, single, at Dolcoath, which did 40 millions. 
This was the first instance of such duty having been per- 
formed by an engine of that simple construction. Sims 
also erected one at Wheal Chance, to which he applied 
the pole adopted by Trevithick in his high pressure 
engines: this engine attained to 45 millions. Still, 
however, Woolfs engines maintained the first place ; 
the duty performed by that at Wheal Abraham, was 
56,9 millions, and of that at Wheal Vor, 49,5 millions. 
The whole number of engines reported was 35, average 
duty 23 millions. 

The number of engines reported in 1817, was 35 : 
their average duty 26,5 millions. A general improve- 
ment in the engines reported had now taken place, as 
appears from the averages of this year and the last. 
Jeffree and Gribble's engine at Dolcoath reached 44 
millions in some months ; and Sims's engine at Wheal 
Chance performed 46,9. Woolfs compound engine 
still for a while exceeded all others ; occasionally reach- 
ing 51 millions. 

There was a small falling off in 1818. The number 
reported was 36, and the average duty 25,4 millions. 

In 1819, 40 engines were reported ; average duty 26,3 
millions. Dolcoath engine performed the best during 
the whole of this year; and at one time reached 48 
millions. 

In 1820, 46 engines were reported; average duty 
28,7 millions. 

The improvement had now reached a point at which 
it became nearly stationary for some time : but Dol- 
coath engine continued to maintain a high rank ; and, 
in July, performed 44,5 millions. Treskerby engine 
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loo, to which Trevithick's high pressure pole had been 
adapte<l, reached 40,3 millions. And a new engine 
lately erected at the Consolidated Mines by Woolf, 
having a single cylinder 90 inches diameter and 10 feet 
stroke, performed in December 38,4 millions. Woolf 's 
engines with the double cylinders, owing to the diflSculty 
of keeping them perfect, had fallen to the average of the 
best simple engines ; and after this period began to be 
disused in the mines. 

No improvement deserving notice, took place in 
1821. The number of engines reported was 45 ; aver- 
age duty 28,3 millions. Here we insert a Table similar 
to Table I, containing an alphabetical arrangement of 
the mpies reported in this year, and a copy of the 
Monthly Reports. 
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REMARKS. 


Diameter of the cylinder, 42 
inche« ; length of the stroke, 
7 ft. 6 ins. 4 working single. 

Sims and Son, Engineers 

Drawing from 13 S fathoms 
below the ad.t ; and discharg- 
ing therein tlie water of a ll| 
inch pump, 5 feet 9 inches 
stroke, =24,8 gallons : aver- 
age, 97,46 g ills, per minute. 


Diameter of the cylinder, 36 
inches; length of the stroke, 
6 ft. 8 ins. ; working single. 

Jeffrt-e & Grihble, Engineers 

Drawing from 88 fathoms be- 
low the adit,and discharging 
therein the water of a Hi 
inch pump, 6 feet stroke, = 
27,05 gallons ; average, 232,9 
gallons per minnte. 
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Diameter of the cylinder, 20 
inches ; length of the stroke, 
4 feet 9 ins. ; working double. 

•J. Gray, Engineer. 

Drawing from 25 fathoms 
below the adit; and discharg- 
ing therein the water of a 
lli inch pump, 4 feet 9 ins. 
stroke,=20,49 galls.; average 
223,13 gallons per minute. 




Diameter of the cylinder, 63 
inches ; length of the stroke, 
8 feet ; working double. 

W, Sims, Engineer. 

Drawing from 160 fathoms be- 
low the adit; and discharging 
therein the water of a 13 inch 
pump, 6 feet 3 inches stroke, 
=38,42 gallons; average 
311,2 gallons per minute. 
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Diameter of the cylinder, 63 
inches ; length of the stroke, 
9 ft. 10 ins. ; working single. 

W. Sims, Engineer. 

Drawing from 131 fathoms 
below the adit; and discharg- 
ing therein the water of a 16 
inch pomp, 7 feet 9 inches 
stroke,=6T,63 galls.; aver- 
age 355,73 galls, per minute. 

Sims's 388,46 

StocUlart's 389,69 

Williams's .... 340,54 
Poldtrey . . - . . 355,73 

Total 1474,4*2 galls. 
per minute from Uniteci Mines. 


Diameter of the cylinder, 52 
inches ; length of the stroke, 
6 ft. 8 ins. ; working single. 

R. Michell, Engineer. 

Drawing from 90 fathoms be- 
low the adit ; and discharging 
therein the water of a lOf 
inch pump, 5 feet 9 inches 
stroke,=22,6 galls. ; average 
163,62 gallons per minute. 




Number 
of strokes 

minute. 


00 ^ r* t^ 

»/3oocit^o»/5i^or*OpHe'i 


CO 


t^©l00O5©l00C0»OI>»-iC0Oi 

coi>i>t*t*ooccct*cooi 


7,24 




Pounds lifted one 
foot high, by con- 
suming a bushel 
of coal. 


C0'1'00TfC2i0r»<rHO'^l>O 

»0'«t©icoeot^«;ocoooc30 

»OCO^»/3<M05rtOOOt^^a5 

i-i»0©<00®t^O©«»OC005 
fHOC00&r-i00--0000C^C5»O 
O0CphC0!-iI>MC0C?0&I>»O 

c<^eiQiQ^^e^cot^Oicoa<o 

COCO«COCOCOW<Ne^C450CO 


CO 

l> 

o 

CO 

r 


OiOO»00©^OiOO^CO^ 
C0©t*C0rf0i<NC0CiO^ 

oo'^ooao50oot^coi-H» 

coc^coooot^oooc^oqj 
»oooococ^r*'^f-ooo?o 

OOCO'Vi-'CO'^OiC^C^CO'M 
(N05C0r*C0't'^'><OOt' 


25,819,044 


• 


Load 

in 

pounds. 


o 

«3 


22480 
17250 

• • 

20498 
21490 

22490 

• • 

18331 


I* 


— Continu( 


w . . . ....:::: 




Length of 

the stroke, 

in the 

pumps. 


l« 

a^ •....■..••■ 




Oi 
»iO 


1- 


• 

h3 
PQ 
< 


Number 

of 
strokes. 


©ooooooooooo 

00OC0W00T}<C^I<-NiO»0'i«l> 

O©iH|>«rHQ0C0CCiO00 

a&i>C50»5t*co(Mcooor-i 
'^oi>TfOoooOfHe^coc* 


©ooooooooooo 

00»/0»00'«1<©Q©rJ<OiH;0 
©^'^Of-«O»/3O'^r-©C0O 

c^ooc<'^'^©fHor*i-<c»flO 

(NCOJOCOCOCOCOWC^OOC^'^ 


Consump- 
tion of 
coal in 

bushels. 


'Tj<©00'^0Tt©>10000 
C^0p?piH'^OC0«i5f-H<?l>O(M 
C^^SpHOOOOOCOC-IQ 

^^ Vv ^^ ^^ ^^ ^T «• ^^ ^r ^5^ ^r ^^^ 


00 

o 


0©00(N«M©00©«000 

Tt't^fM»/5Cor^t*pH©o©«o 


© 
00 
© 

1^ 




Load per 

square 

inch, on 

the piston. 


o 


© . © . . CO t^ Oi rr 
Oi •!> • '0000 "00 • •!> 


5? 


1 


00 




O 


fa 2^ " S 5^ S S 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 








UNITED MINES, 
Poldory. 


WHEAL 
UNITY WOOD. 



55 







Diameter of Ihe cylinder, 5S 
inches ; length of the stroke, 
7 ft. 6 ins. ; working doable. 

A. Woolf, Engineer. 

Drawing from 79 fathoms 
below the adit ; and discharge 
ing therein the water of a 15 
inch pnmp, 5 feet 9 inches 
8troke,=s43,19 galls.; aver- 
age, 260 gallons per minute. 


Diameter of the cylinder, 60 
inches ; length of the stroke,. 
10 feet ; working single. 

A. Woolf, Engineer. 

Drawing from 84 fathoms be- 
low the adit, and discharging 
therein the water of a 16 
inch pump, 6 feet 3 inches 
stroke,=54,54 gallons ; aver- 
age, 310,87 galls, per minute. 

West 260,0 

Tadpole 310,87 


Total 670,87 galls, 
per minute from Wh. Unity 
Mine. 
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In 1822, there were 52 engines reported, average 
doty 28,9 millions. Although the average did not much 
exceed that trf the preceding year, yet considerable 
change was taking place. Many mines replaced their 
machinery by new and improved engines ; and consid- 
erable excitement and emulation appeared among the 
engineers. Several young men showed that they pos- 
sessed great abilities ; and within a few years from this 
time the improvement began to be very evident. 

Among the engines reported, we may notice the fol- 
lowing : Million. 

Dolcoath engine, erected . . by Jeffree and Gribble 44, 1 

Maria, at Consols by Woolf 40,6 

Tincroft by Jeffree and Gribble 38,7 

Treskirby by Sims 37,0 

Wheal Rose by Sims 36,7 

Wheal Fortune, at Consols by Woolf 35,5 

In 1823, 52 engines reported, average duty 28,2 
In 1824, 49 engines reported, average duty 28,3 
The best engines in these two years were Gribble's at 
Dlocoath, Woolfs at Consols & Wheal Busy, Sims and 
Richard's at Wheal Vor, and Sims's at Polgooth and 
Poldice: and although they rarely exceeded 40 mil- 
lions, yet Sims's at Polgooth approached 47 millions. 
In 1825, 56 engines reported averaged duty 32 mil- 
lions. A general improvement was now observable. 
The following deserve notice : Mimona. 

Polgooth engine by Sims 54,0 

Wheal Vor by Sims and Richards. . .45,5 

Wheal Sparnon by Woolf 44,1 

Wheal Hope by Grose 43,4 

Wheal Alfred by Woolf 41,9 

Herland by Webb 40,5 
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The engine at Wheal Hope was the first erected by 
tapt. Samuel Grose; and the experiments which he 
waiSj by thfe means of it, enabled to make on the gen- 
eration and preservation of heat, led to those great 
improvements which he afterwards exhibited at Wheal 
Towan : and which began, as it were, a new era itt the 
duty of the steam engine. 

In 1826, the number reported was 51 ; average duty 
30,5 millions. 

The following deserve notice : Miuion.. 

H^rland engine by Webb 43,0 

Wheal Vor by Sims and Richards. . .42,3 

Pembroke by Sims 42,3 

Wheal Hope by Grose 41,2 

Consols by Woolf 39,5 

in 1827, 51 engines reported; average duty 32,1 

Although the general average at this time was less 
than what the performance of some particular engines 
might lead us to expect, yet this must be considered 
an important epoch in our history. An engine 80-inch 
cylinder, erected by Capt. Samuel Grose at Wheal 
Towan, in which he has adopted those improvements 
which he had discovered by his experiments at Wheal 
Hope, (alluded to above,) far surpassed all others for 
the first nine months of the year ; from April to Sep- 
tember it maintained a duty of more than 60 millions ; 
and, in July, reached 62,2 millions. In October, 
Woolfs engine, 90-inch cylinder, then newly erected 
at the Consolidated Mines, went beyond this ; and in 
the following month, performed the hitherto unprece- 
dented duty of 67 millions. 

This great and rapid increase in the effect produced 
by given quantities of fuel, created doubts in the minds 

H 
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of maay, which led to a public trial ; the second that 
had been made to verify the correctness of the Monthly 
Reports. This took place at the Consolidated Mines, 
on Woolf s engine, in the presence of some of the prin- 
cipal mine agents and engineers ; who expressed their 
conviction of the accuracy of the Reports, by a state- 
ment in the public papers, dated December 19th, 1827. 
They found the duty of the engine, during the time of 
their investigation, to be 63,663,473. 
The following is a copy of their report : 

Consolidated Mines, December 19th, 1827. 

The extraordinary duty performed by Wheal Fortune 
engine in these mines, bavins: excited a doubt in some 
quarters whether the duty was correctly stated in the 
monthly reports of engines. 

We the undersigned have been requested to investi- 
gate the fact, and the following statement shews the 
result of an experiment we have made for the purpose. 

5 lifts 150 fathoms 14-inch plunger") . a f\ rq \u 

1 ditto 12i fathoms bucket 3 

length of stroke 7 feet 5 inches ; — the engine worked 26 
hours and 30 minutes — strokes per minute 5,51 — num- 
ber of strokes 8763 — coals consumed 64 bushels — duty 
performed 63,663,473 lbs., lifted one foot high by con- 
suming a bushel of coals. 

We have to offer our acknowledgements for the very 
handsome manner in which the engine was surrendered 
entirely to our controul by Capt. William Francis and 
Mr. Woolf, and for the facilities they afforded us in the 
course of the experiment; and we recommend that the 
result so creditable to the Engineer, and so important 
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to the mining interest, should have all the publicity it 

is so deservedly entitled to. 

(Signed) Sims and Son, Engineers. 

Nicholas Vivian, ^ 

Charles Beater, > Mine Agents. 

Mark James, ) 

Thomas Bickle, ) 

Edward Roberts, 5 Deputy Engineers, 

James Berryman, ^ 

Richard Mollard, > Pitmen. 

Richard Ham, ) 

The Engine on which the above experiment was tried, 
is of 90 inch cylinder, worked by two round boilers with 
fire in the tubes, and loaded between 7 and 8 lbs. per 
square inch on the piston. 

In this year we notice the following : Miiuons. 

Consolidated Mines engine by Woolf .63,7 

Wheal Towan by Grose 60,0 

Wheal Hope by Grose 55,0 

Wheal Vor ,by Sims and Richards. .45,5 

Ting-Tang by Sims 41,7 

Wheal Fortune at Consols by Woolf , 40,8 

In 1828, the number of engines reported was 57, the 
average duty 37 millions. 

Public attention had now been attracted to the im- 
provements which Capt, Grose had introduced into his 
engine at Wheal Towan ; and which had been brought 
to a degree of perfection, surpassing the expectations of 
the most sanguine. The duty of this engine, in the 
month of April this year, equalled 87 millions: and the 
average for the whole year was 77,3 millions. 

This again gave rise to suspicions of error in the Re- 
ports ; and a third experiment was determined on, to 
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verify their correctness. The engine was accordingly 
subjected to a trial, (as Stray Park engine had been in 
1815, and that at the Consolidated Miners in 1897;) 
which was superintended and conducted by many of the 
principal mine agents, engineers, and pitmen, of other 
mines, who met for the purjjose and certified their con- 
viction of the truth of the statements of the duty which 
had been reported, by the following document. 

On the 6th and 7th instant an experiment was made 
at Wheal Towan, in St. Agnes, at the request of Capt. 
William Francis, for ascertaining the duty of the Steam 
Engines erected thereon by Mr. Samuel Grose, when 
we, the undersigned were present. Wilson's engine 
was selected and placed under our entire management. 
The trial was made in the following manner. — At 
half-past nine in the morning, the weight was adjusted 
on the safety-valve, to a pressure of about 40 lbs. per 
square inch above the pressure of the atmosphere. 
This allowed the escape of the steam. There was no 
guage to ascertain its elastic force in any other way ; 
part of the fire, was then taken out, and the engine 
worked with the remainder for about two hours, when 
the steam ceased to issue from the valve. The quan- 
tity of water in the three boilers separately was. then 
estimated by means of swimmers — pieces of granite so 
adjusted as to remain on its surface. The mine agents 
then went underground, and measured the respective 
diameters and depths of the lifts. 

At the termination, the quantity of water in the boi- 
lers was estimated in the manner before tiiieQtioned, and 
the weight being adjusted on the safety-^alve, as at the 
commencement, the engine was worked imtil the steam 
ceased to issue from it. 
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Fifty-four bushels of coal, were burnt, the consiimp^ 
tion of which occupied twenty^six hours. The load in 
the shaft was 58564 lbs., the length of the stroke in the 
shaft 8 feet, the number of strokes 10052 making the 
average number of pounds lifted ane foot high, by each 
bushel of coal 87,209^662. 

We think the greatest credit is due to Captain Grose 
for the talents he has displayed, both in the construction 
of his engine, and in his subsequmit attention to, and 
management of, it. 
Signed by 
William Francis, W. J. Henwood, 
W. Sims, James Eddy, 

Andrew Vivian, Edward Roberts, 
Thomas Richards, James Roach, 
Josiah Harvey, Richard MoUard, 

Thomas Teague, James Berryman, 
William Richards, James Noble, 
James Sims, John Ham, 

John Richards, James Trezona, 

Joseph Vivian, Benjamin Weari^, 

Frederick Parker, 

Wheal To wan. May 7th, 1828. 

The principles which had been introduced by Captain 
Grose into Wheal Towan engine, having been applied 
with various modifications in many instances to other 
engines, the advantage was rendered obvious by the ad- 
vance of the average duty of the whole. We select the 
following as specimens of the best engines : Muuons. 

Wheal Towan engine. . .by Grose 87,0 

Wheal Hope by Grose 74,8 

Consols by Woolf 67,6 
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Millions 

Binner Downs by Gregor and Thomas. .63,5 

Consols by Woolf 61,7 

Consols . _ by Woolf 61,3 

Wheal Vor by Sims and Richards. . .61,1 

Wheal Towan, (Druce's) by Grose 59,4 

Consols by Woolf 58,4 

Poldice by Sims 57,8 

Wheal Vor by Sims and Richards. . .51,9 

Other engines will be found in the following table 
nearly equal to some of these. 
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REMARKS. 


Diameter of the cylinder, 30 
iDche<i ; length of the sinroke, 
8 ft. 6 ins. ; working single. 

Eustis and Son, Engineers. 

Drawing in three shafts from 
48 fathoms below the adit, 
and discharging therein the 
water of 2 — 7-inch and 1 — 5- 
inch pumps, averaging 6 feet 
stroke=25,15 gallons ; aver- 
age 84 gallons per minute. 




Diameter of the cylinder 70 
inches ; length of the stroke 
10 feet ; working single. 

Gregor & Thomas, Engineers 


Depth of Mine 160 fathoms, 
Engine drawing from 82 fath- 
oms below the adit, and dis- 
charging therein the water 
of an 18 inch pump, 7 feet 6 
inches stroke— 82,84 gallons ; 
average 675,14 gallons per 
minute. 
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REMARKS. 


Diameter of the cylinder, 70 
inches ; length of the stroke, 
10 feet; working single. 

Woolf, Engineer. 

Drawing from 129 fathoms 
below the adit; and discharg- 
ing therein the water of a 
16 inch pump, 7 feet 6 ins. 
8troke,=65,45 galls.; average 
477,78 gallons per minute. 

1 


Diameter of the cylinder, 00 
inches ; length of the stroke, 
10 feet ; working single. 

Woolf, Engineer. 

• 

Drawing from 230 fathoms be- 
low the adit; and discharging 
therein the water of a 16 inch 
pump, 7 feet 6 inches stroke, 
=65,45 gallons; average 
430 gallons per minnte. 
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REMARKS. 

• 


Diameter of the cylinder, 70 
inches ; length of the stroke, 
10 feet ; working single. 

Woolf, Engineer. 


Drawing from 84 fathoms 
below the adit ; and discharg- 
ing therein the water of a 17 
inch pump, 7 feet 6 inches 
8troke,=73,89 galls ; average 
475,85 gallons per minute. 




Diameter of the cylinder, 58 
inches ; length of the stroke, 
7 feet 9 ins. ; working single. 

Woolf, Engineer. 

Drawing from 147 fathoms 
below the adit ; and discharg- 
ing therein the water of a 13 
inch pump, 6 feet 6 inches 
stroke,ss87,44 gallons ; aver- 
agCy 20S,67 galU. per minute. 
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Diameter of the cylinder, 79 
inches ; length of the stroke, 
10 feet ; i^orking siugle. 

Woolf, Engineer. 
Drawing from 146 fathoms 
below the adit; and discharg- 
ing therein the watei of a 13 
inch pump, 7 ft. 6 ins. stroke, 
=s4S,2 galls.; average 203,9 
gallons per minute. 

Joh'i d!Ut 
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To'al 1848,3 gallons 

Sr minute Apom the Consolidated 
ines. 


Diameter of the cylinder, 27 
inches ; length of 'the stroke 
7 ft. 7 ins. ; working double. 

Sims and Son, Engineers. 

Drawing from 66 fathoms be- 
low the adit; and discharg- 
ing therein the water of a 12 
inch pump, 5 ft. 9 ins. stroke, 
=28,2 galk.; average 271,84 
gallons per minute. 
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Grose, Engineer. 

ff from 63 fms. below 
it, and discharging 
the water of a 1 4^ ins. 
5 feet 9 ins. stroke= 
Ions. ; average 22i,82 
per minute. 

e's 346,86 

ker's 225,82 


on ^ 


nder, 42 
e stroke, 
ET single. 

Igineers. 

homsbe- 
charging 
f an U\ 
stroke= 
e 141,64 




^ a 

U3 o 

a 






^ •*•- ='OcT,etf»?'j3 c.i 






P .£ o Q «5 "5 CL^ ti) Q.;J 




CO O 1^ CO O 05 


©< ioO 00 <M »o 


00 00 




^-1^^ 


TforHOOiTfwor^ wo 


Oi CO CO O d CO 


CO O CO t^ d 


l> 


Nura 

of strc 

pe 

mini 


C«^#N^****^*^»\«* g'*^ 


^ *V V. *> «k .\ 


M «t M n »\ 


«v 


C0OOO'^rf'«tr*-« n5«0 


1 


lO U9 «o o o 


*0 CO «0 O CO 




V 1 

§§2 


l>(M00WW0iTt<»O0i .'iTt'M 


^ 


r* CO o -- -^ 


CO •« d CO , CO 


8-S 


CPO0505OOOOC0 
aoO»-<«^»OOOI>Wrf 


rj< t* 


(N 


(N W Ci CO CO 


CO i^ d -^ 1 CI 


"s >»5 • 


»- iC 


t* 


00 W <M r^ 00 


Tf rH O O 


Tf 


p^ 


^ .O "^rS 


vr.*-* «N.\.\«««t 


. r- 


» 


•« A • cs «^ 


^ Vi tfV tfS 


•s 


•« 


S "«S 


oor*CiOiC5^r^coo 


O '^ 


f^ 


O CI 00 « CO 


^ PH 00 O 


'^ 


t 




C5or*Tj<i-iWiOoooo 


o o 


«o 


O Od to O CO 


Oi CO o ^ 

O t^ ^ CO 


d 


r* 


1^^ ^« C3 O 


00»OC^I>COW»OI>(M 


o o 


CO 


pH Oi (M <M 00 


!>• 


o 


^ ««.3 ^ 


#^^C^»K avvvvx^sA 


.V m\ 


«s 


c^ vs #^ tf^ #^ 


•<^ #^ *^ rs 


•« 


•s 


POUQ 

foot 
sum 


<N©^'^'^Oi-HC0 40e^ 


« ^ 


CO 


O lO CO rH CO 


l^ CO Oi CO 


^ 


•/3 


©IC^C«<M<MW<N(MCI «« 


CI 


CO CO CO 00 CO 


CO CO CO CO CO 


CO 


1 

• 


i>»0ir^(M<MO w«- 


5^ 


CO 






Load 

in 
onnds 


COW'^fH.— i-< . . . .0 00 
OOC^OOrMCO . . . .C0« 


Q 


!>.... 




g 

%> 
& 

^ 


>^ 


c^ ... ........ 


^ 

S) 

'^ 


22 




p. 


fHiMOlC^(MC^ C^(M 


« 




Length of 

the stroke, 

in the 

pumps. 


|oi 




0) 
















UO 








coooeoooo oo 


C O O o o 


O O O © o 




lOCOfCpOOOOOW 
©«XOTWOCCC0»CO 


o o 


O f^ Q CO Tf 

^ o 3 o o 


O CO lO Oi 


Oi 


(M W 


CO O 70 Cd 


00 


§«l 


00»Ot^^CDC0OC^05 


CO l> 


i-< CO CI t^ t^ 


— CO uO Tf 


«0 


S5 tS 


coTfcoec^a^ooo 


Tf< ^ 


C« 00 C< CI CO 


»o a Tf r^ 


t* 


0«(M©IC^©li-i©^r-ifH pnOI 


CI CI d C< CI 


d d d d 


CO 




ooo<M«>Tj'e©<Tj<'^ocoTf 


o 


d Tf O 00 CI oc 


> O d ^ d uO CO 

> d p^ o CO 00 d 


o 


rHr-i»O0i^00l>CDt>O»O^ 


00 


tH 00 O d d C£ 


r!< 


iS"^! 


00 


Tf t^ o CO r* e: 


> »C 00 "^ 00 d "^ 


r* 


§«85 




Tf 


PH fH i-< 1-4 i-H r- 


< PH pH PN rt PH d 


o 


u 


1 •^ 




^ 1 


qS ai 


00 00 


»**» 




»*.* 


^e^J 


t*©«Tt«io;oa . . . .CIO 


5 


•^ 


»•••••• 


^ 


Load 

squi 

inch 

the pi 


^ot^ooaaoi • • • -oo 




«■■ • • • • 


»•••••• 


55 


IH pH 


CI 




^ ^ h 




t4 U u 




• 

i 
§ 




lilies 






^-^cgOiziP 










1^ 






•V 




^ 




.^^ 




GC 


H 




. 










<1^ 






r^"^ 




CJ 




^ 








^ 





K 



74 









■o • S 
a s » 

^ a 
c/(«. .S 

2 u 
•66 2 

o s ••> 
1- •^ « 
«> a 

S « ca 
S 2® 

Q.Sao 



C 

a 



V g O 






a 

» 
p 

o 









a ^ J 
» a 99 Q 



OQ 



S ^ « 



■M 2 

** S3 

1^ s 

a; 0» ® 

00 * 

^ 0) V 09 

S OS V 
CUbfiSu 



to 



ai 

■0 

a 

GU 

S 



d 
a 



6a> 

•-.2 

Si 



a. S 
« ® M) 

«« 'M .s 

5 B S 



4, — = 



«" '^ s I -J S I 

" o :S .e C fl 

Q^.S.SSS> 






;c s 



© ^ oi t^ Oi 

^ ^ 0^ •\ ^ 

CO CO d C4 91 



S 



^ CO »o 

#^ 0^ •% ^ ^ ^ 

©I « 0« ©I CI ^ 






t* CO 



• CO r« I QD 0) 00 I rH 

• r- CO * CO ^ ^ • lo 



CO 0) 



0^ 
wo 



€ S 

t! S 

® S a 






o 



00 00 Oi »-• CO 
t* Tf gj o " 



t* Tf 



CI 



^ 0^ •% M tf^ 
op fd CO ^ 
^ PH CO Oi 

O CO C4 a o 

^ 9K 0% ^ ms 

CO 03 O CO l> 

co CO CO CO d 



»0 (M CO »/0 CO »-< 

t^ d t* i> » o 

O 00 <M 00 CO CI 

•^ v^ A M a^ vt 

O l^ 1-^ CO CO o 
O O *0 00 O CO 
»0 d CO ph CO t* 

•^ 4^ 9^ •\ ^ A 

»© l> fH fl O fH 

d C4 CO CO CO CO 



d 

CO 



»0 Tf CO 

d c« o 
Oi o r* 

•> •» ^ 

CO CI a 

CO »-» |> 
pH CO »o 

0^ CO 
CO 00 



»o 



^ CO 

o »o 



99 ^ C4 

CO 00 



00 



C* CO 



3 »o d 

^ CO CO 



0) 00 t^ 
O O CO 
CI O CO 

r* « a 
i^ ^ © 
d fH a 

T^ ^ ^ 
^ TJ* ^ 



o 

d 
d 

CO 



m 



^ 2. 



CO CO o ^ ^ 

d r* d Oi I-I 

*0 CO 00 ^ rH 
kfO O O ^ p^ 

d d d d d 



I' 



00 © Tf 

a o d 
00 r^ 00 

d 00 © 
CO ^ CO 



O Q 


Tf 


d pH , 


. I-I 


a a . 




Tj< 3 


^ 


CO ^ 


CO 









^CO 
I CO 



© 



CO 



ij 

PQ 



I-- 



© © © © 

d © © © 

© 00 00 l> o 

l> CO 00 00 00 

fH »0 fH !-« CO 



©©©©©© 

»0 CO "^ »o »o •- 

O -f C6 r* © c* 
»^ d CO CO »o © 
CO CO © ^ £* O 



© © © 

© © 00 

40 t* C* 

rf © -^ 

^ d t* 

OO CO pH 




© © © 

00 CO © 
'^J w CO 
CO ^ ^ 

© PH t^ 

r^ pH d 



a - S 



d©©©Tfooooo©©»d 

t^©©'^©-!f'0©0"«t©© 

•0t*O*0t*©i>©^»r3Wl> 



d 
d 



'^ © l> © 
1-1 ^ © © 

© fh CO © 
^ ^ ^ CO 



© 00 00 t« 00 © d 
CO © d t* i-H © »o 
Od © 00 © d d o 

O CO d 00 "H d 



»0 
CO 
CO 

*d 

CO 



S.SS2 

I 



"Q a^ cu 



s © — 

a © © 



d 

00 






^ 



Tf t* I-I 



. oa 



. 00 



IM © I-I • 1^ 



^ 



4 

.a 



rf. 






QQ 



- s $ as 



fa ro ffi 



^ 






as 

IS 

00 



1^ 

OS 



•«1 



•to 

O 2> 



1-:; 

o 



;b 



7S 



u 0} be S "0 lit dS 

.S « -g o « * .3 
a .2 »**-.- S 



CO 

Pi 



fc< c a 

0) S "^ 
« ® i 



R 






S'^So.'^w). Ira 



00 CO 

e 



J55 

CO 




CO * 0) -^ 

>»-•? « 

a> o S * 

-»-• -g ^ o 

o g c(5 »© 

« 00 t: 2 

s 2 « a 

P.aio 



o 



en I OD M • ^t 

2 « o o > 2 

^^ ^ MM av^ 00 rt 









e 



00 QD t^ r^ r^ 



o 



CO 
Oi (Ji ?o i> «o 

#k ^ tfv «v ^ 

Tf t* O ^ ^ 



^ ^ w ^ CO 

«v ^ ^ cs *\ 

^ lO ^ Tf ^ 



©1 

o 



§§1 

C"" _ o 
S3 



0) 

o 



l^'^ 
^5„ 



t 




o 

00 



CO 

CO c 

CO 



lO CO P (M 

i> oa "^ »-4 

O CO O CO 



CO ^ (N 00 pH 00 

O ^ (M »0 00 O 

Tf O -^ C (N CO 

•\ A •« •« *k •« 

00 P CO >^ CO CO CO 

^ 00 Ci 00 00 '^ 

C^ CO d t^ Tj< ri 



^^^M»^^*hM«^«« 



i> r* o c^ 

d C4 CO 00 



CO rH oi r* i> wo 

CO CO d 0^ G^ G^ 



00 



CO CO "^ CO 

r* r* 00 i> 

CO »0 l> CO 

•^ as •» •« 

CO O CO 

rH c^ r* _ 
CO O fH CO 

» A as M 

r* c^ CO Oi 

01 ©I l-H fH 



-- CO t* CO CO 

-H 00 t* © l^ l> 

lO d Ol CO o © 

C t^ © CO t^ 
CI C 00 d CO 00 
l^ «-! CO © l> 00 

•« r\ ^ ^ v^ 

» © <M l-H PH 

-^ « « d ©I <M 



© 

CO 

a 

co 



© © 00 

d t^ © 

rH M Tt< 
kO O © 
CO CO CO 



r 



^ 00 

00 • . ^ 

© ^ 






a a 



« a 



k^CO 



© 



4) 






J8 - 



©©©©©©©©©©©© 
t*^ce©»-"r-©T!<ooi-i©i-i 
^d»5ce©corH©i>.i>©i> 
©fHCO^t*©oii>oi©©Tf 

COWddWdr^fHiHmpHi-H 



© © © © © 

CO © o -^ o 

O rj« TP »- © 

^ © "^ d O 

50 © •> Oi fH 

<M CO d i-H d 



© © © © © 

CO CO © *0 00 

© CO d i-H CO 

pH ^ 00 00 00 

00 CO © r* d 

PH d d t- d 






©(M©©©©lOO(Mei©d'^ 
^»OdCSI00i-H^t*««flP'^© 

cO © 
C4 d 



©©coo©OdpH©dTt< 



© 



© 
© 
© 




© 
© 



^ « a 
S.»oJ 



© 

CO 



© 

■^ UO © 

A M M 

l> l> c* 












© 



5 
e5 



-3 

a 
o 



Co 



M 



QQ 















ii g^s >>§ ^lil I 8 



H 






Q 



oc 
H 



76 



m 




Diameter of the cylinder, 70 
inches ; length of the stroke, 
; 10 feet; working single. 

Sims and Son, Engineers. 

Drawing from 60 fathoms be- 
low the adit; and discharging 
therein the water of a 20 inch 
pump, 7 feet Ktroke,=95,44 
galKs. ; average 555,46 gai.s. 
per uiinnte. 

Old 304,96 

TaylorN 655.46 


Total 860,42 galls, 
per minute from East Crin- 
nes Mine. 




Diameter of the cylinder, 45 
inches; length of the stroke, 
8 tt. 9 ins. ; working single. 

Sims and Son, Engineers. 


Drawing from 41 fathoms 
below the adit, and discliarij- 
ing therein the water of a 14 
inch pump, 6 feet 9 inches 
stroke=45,09 gallons; aver- 
age 214,62 galls, per minute. 
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REMARKS. 


Diameter of the cylinder, 80 
inrhe<i ; length of the stroke, 
9 ft. 9 ins. ; working single. 

^ims and Son, Engineers. 


Drawing from 135 fms. be- 
low the adit, and discharging 
therein the water of an 18^ 
inch pamp, 7 ft. 3 ins. stroke 
=82,31 galls. ; average 376,97 
gallons per minute. 


Diameter of the cylinder 40 
inches ; length of the stroke 
19 feet ; working single. 

Sims and Son, Engineers. 

Drawing from 50 fathoms be- 
low the adit, and discharging 
therein the water of a 10 ins. 
pump, 6 feet 6 inches 8troke= 
22,15 gallons ; average 48,28 
gallons per minute. 

Carlyon's 376,97 

Francis's 48,28 
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Number 
of strokes 

per 
minute. 
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Pounds lifted one 
foot high, by con- 
suming a bushel 
of coal. 


44,469,114 
42,709,452 
40,588,408 
39.956,384 
45^095,239 


46,928,996 
48,596,043 
49,272,606 
46,991,222 
43,850,21 1 
41,508,671 


to 
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22,563,028 
24,796,321 
21 ,485,735 
23,988,980 


24,637,224 
24,765,754 
22,415,461 
25,675,023 
23,016,034 
25,094,012 
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Length of 

the stroke, 

in the 

pumps. 
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CO 




Number 

of 
strokes. 


299030 
259240 
259650 
199730 
234810 


167560 
177850 
194350 
152400 
128120 
169790 


135600 

132250 

124030 

71440 

88708 


76220 
81630 
92030 
82400 
71870 
113190 


Consump- 
tion of 
coal in 
bushels. 


3616 
3264 
3440 
2688 
2800 
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square 

inch, on 

the piston. 
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Months. 


January 

February 

March 

April 

May 


•lune 

July 

August 

September 

October 

November 

December 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


ENGINES. 


PEMBROKE, 

Carlyon's. 
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Diameter of the cvliiider, 36 
inches ; length of the stroke, 
8 it, 6 ins. ; working single. 

Sims and Son, Engineers. 

Drawing from 58 fathoms be- 
low the adit; and discharging 
therein the watei of a Qf inch 
pump, 6 ft. 6 ins. 8troke,= 
20,52 galls.; average 139,74 
gallous per minate. 


Diameter of the cylinder, 70 
inches ; length of the stroke 
10 feet ; working single. 

Sims Sc Richards, Engineers. 

Drawing from 102 fathoms be- 
low the adit ; and discharging 
therein the water of a 14 inch 
pomp, 7 feet 6 inches stroke, 
=50,1 galls.; average 278,55 
gallons per minute. 


Number 
of strokes 

mliiDte. 
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Pounds lifted one 
foot high, by con- 
suming a bushel 
of coal. 


29,436,397 
28,940,801 
28,703,203 
31,279,865 
31,066,838 


32,256,889 
34,242.914 
32,627,386 
31 ,784,891 
35,6UJ,320 
31,677,923 
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32,798,881 
34,384,711 
39,896,072 
35,682,858 
47,296,028 
52,332,760 
44,171,671 
48,442,043 
49,044,065 
43,003,773 
46,288,821 
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314770 
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327920 
348800 
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inchei; lengdi of the stroke 
7 feet; working single. 

Woolf, Engineer. 
Drawing from 18» fnis. be- 
therein die 
pump, 7 ft 
galls.; avei 
per minnte. 


Diameter of the cylinder, 6S 
inches J lengthof the stroke, 
T feet 9 ins. ; working single. 
Sims and Son, Engineers. 
Drawing from 124 faOioms 
below tbe adit, and discharg- 
ing therein tlie water of a 14 
ins. pump,6 0.9 ins. slroke=»= 
46,08 gallB.; average S29,1S 
gallons per minute. 
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Diameter of the cylinder, GO 
inches ; length of the stroke, 
9 feet; working single. 

Michell, Engineer. 

Drawing from 166 fms. be- 
low the adit ; and discharging 
therein the water of an 11 
inch pamp, 7 feet stroke, 
=28,86 gaJls; average 118,9 
gallons per minate. 


Diameter of the cylinder, 58 
inches ; length of the stroke, 
7 ft. 9 ins. ; working single. 

Sims and Son, Engineers. 

Drawing from 94 fms. be- 
low the adit; and discharg- 
ing therein the water of a 
1^ inch pnmp, 6 ft. stroke, 
=55,68 galls. ; average 422,05 
gallons per minute. 
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f, Engineer. 
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Diameter of the cylinder, 80 
inches ; length of the stroke, 
10 feet. ; working single. 

Grose, Engineer. 

Drawing from 01 fathoms 
below the adit ; and discharg- 
ing therein the water of a 14 
inch pnmp, 8 feet 8troke,= 
6S,44 galls; average 200,03 
gallons per minute. 

Wilson's 462,14 

Drnces 200,9S 


Total 663,07 galls. 

Towan Mine. 


Diameter of the cylinder, 6a 
inches ; length of the stroke, 
7 feet ; working single. 

Sims and Son, Engineers. 

Drawing from 100 fms. be- 
low the adit; and discharg- 
ing therein the water of a 16 
inch pump, 6 ft. 6 ins. stroke, 
==48 galls. ; average, 300,48 
galls, per minute. 
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pes 


Diameter of the cylinder, 80 
inches ; length of the stroke, 
10 feet; working single. 

Simii & Richards, Engineers. 

Drawing from 192 fms. be- 
low the adit; and discharg- 
ing therein the water of a 
15 inch pump, 7 ft. 6 inches 
stroke ,=57,52 galls.; aver- 
age 337,06 galls per minute. 
Fearce's . . . 189,44 
Western . . . 230,79 
Old 86,22 


Total 843,51 galls. 

per minute from Wheal Vor. 

1 


Diameter of the cylinder, 70 
inches ; length of the stroke, 
10 feet ; working single. 

Sims & Richards, Engineers. 

Drawing from 116 fms. be- 
low the adit; and discharg- 
ing therein the water of a 
10 inch pump, 5 feet 6 inches 
8troke,s=18,75 gallons; aver- 
age 120,56 galls, per minute. 
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Millions. 

In 1829, 53 engines reported; average duty 41,7 
The improvements begun in 1827, and assiduously 
pursued in 1828, began now^ to manifest themselves in 
the advanced general average of the duty of all. In 
noticing what may be called the best engines from this 
period, vi^e must restrict ourselves to 50 millions and 
upwards ; as all below that rate of duty, may be con- 
sidered as not rising above mediocrity. In this year 
they are as follows : 

W heal Towan engine by Grose 76,9 

Wheal Hope by ditto 61,9 

Consolidated Mines by Hocking and Loam 61,3 

Ditto by ditto 59,3 

Wheal Rose by Sims 58,3 

Consolidated Mines by Hocking and Loam 56,7 

Wheal Tolgus by Michell .55,2 

Consolitated Mines by Hocking and Loam 54,3 

Cardrew by Sims 51,8 

In 1830, 56 engines reported ; average duty . . . .43,3 

The engines continued to improve throughout this 
year ; and the emulation excited among the engineers 
and miners, produced a spirit of enquiry and rigid econ- 
omy, which had the most beneficial results for the 
mines. The following are among the best. 

Wheal Towan engine by Grose 77,9 

Consolidated Mines by Hocking and Loam 67,5 

Wheal Tolgus by Michel 62,9 

Consolidated Mines by Hocking and Loam 62,1 

Cardrew by Sims 61,8 

Wheal Rose by ditto 61,1 

Binner Downs by Gregor and Thomas 60,0 

Consolidated Mines by Hocking and Loam 58,2 

Marazion Mines by Grose 55,7 
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MUlions. 

Bihner Downs .by Gregor and Thomas 55,1 

Consolidated Mfnes ..... .by Hocking and Loam 55,0 

Ditto .by ditto 54,7 

Pembroke by Sims 53,8 

Ditto by ditto 52,1 

Ting-Tang . .......... .by ditto . . ; 52,6 

In I83I, 58 englAes reported ; average dut}' . . . .43,4 
The general average of duty did not improve this year ; 
yet a great many continued to perform a duty exceed- 
ing 50 millions : but, at the same time, several that had 
not before been regi^^r^d came into the report ; and, 
as was always found to he the case^ their inferior perfor- 
mance had a tendency to keep down the average. We 
select the following as the best : 

Wheal To wan engine . . . . .by Grose 76,6 

Ktto ............;.. . .by ditto 71,0 

Wheai Vor ............. .by Richards. 68,5 

Consolidated Aiines ..... .by Hocking and Loam' 65,8 

East Grinnes by Sims 64,6 

Whe^ R^se ............ .by ditto .59,3 

Consolidated Mines ..... .by Hocking and Loam 58,6 

Ditto by ditto 57,9 

Biiiner Downs by Gregor 56,8 

Polladdras by Richards 56,6 

Consolidated Mines. ..... .by Hocking and Loam 56,4 

Ditto by ditto 54,2 

Great Work. . ......... . .by Richards 54,2 

'f ing-Tang ..•....-.. .by Sims /54,0 

Petnbroke. ........ . .... .by ditto . . • . . ...... vfl^,! 

Wheal Tolgus ;;........ .by Miehell .531,4 

Poidice i>y Sims 53,8 

Binned DoWns .by Gregor 52,0 

Mai^azion Mines .by Grose 52,0 
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MUlions. 

Wheal Vor by Richards 51,7 

United Mines .by Hocking and Loam 51,0 

In 1832. 59 engines reported ; average duty . . . .45^0 

A start appeared to take place in the performance of 
the engines in this year. The engineers vied with each 
other in producing the best engines ; and the exertions 
which were made enabled them to attain to a rate of 
duty, which, but a few years before, was thought to be 
impossible : and no man was now presumptuous ienough 
to say with Watt in 1798, when Herland engine suc- 
ceeded in pjerforming 20 millions, ««The machine is per- 
fect, and no further improvement can be expected." 
Captain Richards had lately erected a new engine of 
80 inches cylinder at Wheal Yor, which throughout the 
month of Diecember, performed the jastonishing duty of 
91,353,246 lbs. lifted one foot high by the consumption 
of one b.ushel of coal. Its averagis duty for the year 
was 85 millions. The engineers of the following mines 
succeeded in making their engines do above 55 millions 
in December of this year. 

Wheal Vor engine by Richards 91,4 

Polgooth by Sims 71,0 

Wheal Vor .by Richards 69,2 

C!onsolidated Mines by Hocking and Loam .65,3 

Ditto .by ditto 65,2 

Wheal Towan by Grose 65, 1 

Ditto .by ditto 64,6 

Wheal Darlington by Eustis 64,1 

Great work by Richards .63,6 

Wheal Leisure by Truran 61^8 

Pembroke by Sims 60,6 

East Crinnes by ditto 59,7 

Binner Downs by Gregor 59,3 
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Millions. 

Consolidated Mines by Hocking and Loam 58,2 

Marazion Mines by Grose 58,5 

Binner Downs by Gregor 56,8 

PoUaddras by Richards 56,5 

In 1833, 56 engines reported ; average duty. . . .46,6 
No remarkable improvement took place in this year ; 
but the engines in general maintained their standing of 
last year. The average duty of the best engine was 
84,4 millions ; and the fellowing were reported above 
55 millions at the end of the year. 

Wheal Vor engine by Richanls 85,3 

Wheal Darlington by Eustis 76,3 

Consolidated Mines by Hocking and Loam 71,4 

Wheal Towan by Grose 66,7 

Wheal Leisure bv Truran 64,6 

Polgooth by Sims 63,8 

Wheal Towan by Grose 63,3 

Great Work by Richards 61,6 

Consolidated Mines by Hocking and Loam 59,2 

East Crinnes by Sims 59,2 

Ding-Dong by Bolitho 59,2 

Consolidated Mines by Hocking and Loam 58,8 

Ditto by ditto 58,6 

Wheal Leisure by Truran 58,5 

Binner Downs by Gregor 58,3 

Ditto by ditto 57,8 

Wheal Vor by Richards 57,7 

Consolidated Mines by Hocking and Loam 56,5 

In 1834, 52 engines reported ; average duty . . . .47,8 
The average duty of the bcvSt engines this year was 
90,9 millions: and, like .the year 1827, it may be re- 
garded as an important epoch in the history of the 
Steam Engine. Mr. William West had erected a new 
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80-inch cylinder engine at Fowey Consols Mine; in 
constructing which he had availed himself of all the im- 
provements that had been made for some years : and as 
he had filled the situation of deputy-engineer at Wheal 
Towan, at the time when Captain Grose was so suc- 
cessfully carrying to perfection his views on the subject 
he was enabled to construct a machine which exceeded 
any hitherto known. Austen's engine was reported for 
the first time in July this year : its average duty for 
that month was 90 millions; and for the following 
September 97,856,382. This created great astonish- 
ment among the miners and engineers of other mines ; 
accompanied with suspicions, which were openly de- 
clared, that some deception had been practised to cause 
the appearance of such extraordinary performance : and 
the adventurers were called upon to submit the engine 
to a trial before disinterested and unprejudiced men, 
who should either verify or disprove the statement. 
Mr. Austen, the (Tincipal proprietor of Fowey Consols 
Mine, immediately responded to the call ; and October 
22nd was fixed for the trial to begin. In the mean time 
letters were addressed to gentlemen of science and in- 
fluence, and to the adventurers, chief managers, agents, 
and engineers of other mines, inviting them to attend 
the trial. On the appointed day many attended accord- 
ingly ; and after a patient and scrupulous investigation, 
through that day and the following, they found the duty 
performed by the engiiie to be 125 millions. 

As a proof of the care with which the investigation 
was conducted, we insert the following statement, which 
Was published at the time. 

Experimental trial of Austens Steam Engine^ of 80- 
inches Cylinder^ at the Fowey Consols and Lanescdt 
MineSy October 22nd and 23rd, 1835. 

N 
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This celebrated engine, from its extraordinary and 
nnprecedenteil power and antonisbing rate of duty, bav- 
ing caused several engineers and others to express 
doubts respecting the truth of the reports, as published 
by Mr. Lean in his monthly lists, — the engineers, Mr. 
William Petherick and Mr. William West, at the 
suggestion of some scientiBc gentlemen of the county, 
and with the sanction and authority of the adventurers 
of those mines, have subjected her to a public trial. 

A public meeting for that purpose took place at the 
above mines, at noon, on thursday the 22nd instant, 
when J. S. Enys, Esq., of Enys, was requested by the 
meeting to nominate competent persons, totally uncon* 
nected with the mines, as a committee, for the purpose 
of conducting the examination, in conformity with the 
general usage on such occsisions. 

The following persons were then appointed for that 
purpose : — 
Mr. Samuel Lyle, , Mr. William Renfby, 

Mr. Thomas Petherick, | Mr. James Thomas, 
Mr. John Budge, \ Mr. Joseph Morcom, Jr. 

Mr. John Bray, \ 

Who undertook the duty and made the following 
report. 

We, the undersigned, having been appointed a com- 
mittee to conduct the trial of Austen's engine, make 
the following report uf our proct-edings, and the result 
of the experiment. 

Statement of proceedings. 

1st — ^The coal-sheds carefully examined and found 
to be quite empty. 

2nd — Twenty-eight bushels of coal measured in the 
presence of the committee and others. 
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3rd — A bushel of coal weighed, and found to be 94lb8, 

4th — ^The coal-shed door immediately locked, the key 
kept by the committee and the door sealed. 

5th — ^The committee's counter at starting registered 
00,000,660, and Mr. Lean, the reporter's counter, 
02,187,480. The counters locked and sealed as soon as 
their state was ascertained, and the keys delivered to 
the chairman of the committee. 

6th — Quantity of grease delivered for the consump- 
tion of the engine 12lbs, and oil 1 quart. 

7th — State of the fires strictly examined. 

8th — Water in the boilers found to be at the regular 
working gauge. 

9th — Steam gauge at starting 36^. 

10th — ^Stroke in the shaft 9 feet 3 inches. 

The trial commenced on Thursday, at 28 minutes 
after 1 o'clock, P. M. 

During the trial, which lasted 24 hours and 27 minutes, 
the steam gauge fluctuated between 36^ and 45, shew- 
ing a pressure of from 36^ to 45 lbs. on every square 
inch of the boilers ; and thp length of the stroke in the 
Shaft ranged from 9 feet 3 inches, to 9 feet 5 inches, but 
the <luty has been calculated at the minimum of 9 feet 
3 inches. 

The exact quantity of coal consumed was 24 bushels. 

On unlocking and unsealing the counters in the 
presence of evecy member of the committee, their res- 
pective states were found to be as follows, viz : — 

Committee's counter registered 6947 

Mr. Lean, the reporter's counter, registered 2193767 
Shewing that the engine made 6287 strokes, which is 
found to be 4,29 strokes per minute. 
The working of the Lilly lift was suspended, in con- 
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sequence of the prang of the bucket breaking, and this 
lift remained idle from 40 minutes past seven o'clock in 
the evening, to 23 minutes past ten o'clock at night, 
being 2 hours and 43 minutes, for which stoppage, 3 
hours has been allowed in the calculation of duty. 

The steam gauge at the termination of the trial stood 
at 44, being 7^ more than at the beginning. 

Calculation. 

fiDft. feet ins. lbs. 

Tye, Rose, & Crown lifts, 97 3 and 15 box 44870,96 

Lilly lift '20 3 and 10^ box 4405,34 

Puppy lift 13 3 and 10| box 2901,06 

52177,36 

Deduct for Lilly lift being: idle 1 of the 1 

u 1 .- ^ 1 • i 551,00 

whole time oi workmg 3 

51626,36 

Duty, 125,095,713 lbs. lifted one foot high by a bushel 
of coal. 

Four bushels of coal remained unconsumed at the con- 
clusion of the experiment, making the whole consump- 
tion 24 bushels. 

At the time the engine stopped, the fires were in 
equally as good, if not better, condition, than at the 
commencement of the investigation. 

The water in the boilers was higher at the conclusion 
than at the commencement of the experiment. 

(Signed) 

John Budge, Chairman. 



Samuel Lyle, 
Thomas Petherick, 
John Bray, 



James Thomas, 
William Remfry, 
Joseph Morcom, Jun. 



Pitmen appointed by the committee for examining 
the pump work. 



101 

John Pascoe, from Herland Mines. 
Mark James, from Tamar Consols, 
Samuel Secomb, from Holmbush Mines. 
Samuel Henwood, from Holmbush Mines. 
Richard Bennett, from Valletort Consols, 
Thomas Rodda, from the Tavistock mining company. 
A circumstance of this nature was eminently calcu- 
lated toexcile the energies of the engineers throughout 
the county ; and it appears that many exerted them- 
selves to the utmost to raise their engines to a level 
with that at Fowey Consols : for a rapid advance in the 
duty of several engines became apparent. 

In the month of November this year the following 
engines were reported above 60 millions ; which now 
began to be considered the medium duty of a first-rate 
engine. Mmion«. 

Fowey Consols .by W. West 88,2 

Wheal Vor by Richards 83,9 

Wheal Darlington by Eustis 76,5 

Consolidated Mines by Hocking and Loam 73,2 

Polgooth by Sims 69,0 

Great Work by Richards 69,0 

Consolidated Mines by Hocking and Loam 67,7 

United Mines . .by ditto 65,3 

North Roskear by J. West 63,0 

Wheal Vor by Richards 61,7 

In 1835, 51 engines reported ; average duty . . . .47,8 

Average duty of the best engine 91,6 

This year was remarkable for a great improvement 
which took place in the construction of rotative engines 
employed in stamping ores. Hitherto the reported duly 
of these engines rarely exceeded 25 millions ; and their 
average duty was below 20 millions. But in this year 



/ 
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Mr. Sims erected a stamping engine, working single, on 
the expansive principle, at Charlestown United Mines, 
which was first reported in October month, and found 
to perform the duty of 43,9 millions. Although, from 
the irregularity which unavoidably attends the height 
to which the lifters are raised, it would be incorrect to 
compare the duty of these engines with that performed 
by engines employed in pumping water alone ; yet we 
may, without danger of error, compare engines of the 
same kind among themselves ; whether pumping, stamp- 
ing, or drawing stuff; seeing that similar circumstances 
attend each. Several engines of this last description (that 
is. Steam-whims) advanced also considerably in their 
duty about this time ; especially at the Consolidated 
Mines; where some performed 19 millions and upwards; 
although, owing to the disadvantages under which they 
labour, they had, before this time, rarely exceeded 10 
millions. Mauons. 

The following engines were reported above .... 60,0 
in October this year. 

Fowey Consols engine . . . .by W. West 93,1 

Consolidated Mines by Hocking and Loam 76,1 

Polgooth by Sims 73,8 

Consolidated Mines by Hocking and Lioam 73,1 

United Mines by ditto 71,4 

Ditto by ditto 71,1 

Wheal Darlington by Eustis 69,2 

Marazion Mines by Grose 65,8 

Wheal Tolgus by Michell 62,6 

Consolidated Mines by Hocking and Loam 60,6 

Wheal Leisure by Truran 60,1 

We subjoin a Table of the work performed by the 
pumping engines in this year. 
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Diameter of the cvlinder, 24 
inches ; length of the stroke, 
7 feet; working single. 

J. Rowe, Engineer. 

Drawing from 43 fathoms be- 
low the adit; and discharging 
therein thewateiofa4 inch 
pump, 6 feet 6troke,=3,27 
gallon.s; average 12,32 gal- 
lons per minute. 


Diameter of the cylinder, 50 
inches ; length of the stroke 
9,8 feet ; working single. 

Gregor & Thomas, Engineers. 

Drawing from 80 fathoms be- 
low the adit; and discharging 
therein the water of a 15 inch 
pump, 8 feet .<$troke,=6],36 
gallons ; average 468,17 gal- 
lons per minute. 
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Table IV. — Continued. 
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Diameter of the cylinder, 65 
inches ; length of the stroke, 
9 leet. ; working single. 

Hocking Sc Loam, Engineers. 

Drawing from 269 fathoms 
below the adit ; and discharg- 
ing therein the water of an 
m ins. pnmp, 7 feet 6 ins. 
stroke^31,64 galls; average 
81,94 gallons per minute. 


Diameter of the cylinder, 90 
inches ; length of the stroke, 
10 feet; working single. 

Hocking & Loam, Engineers. 

Drawing from 262 fms. be- 
low the adit ; and discharg- 
ing therein the water of a 14 
inch pnmp, 7 ft. 6 ins. stroke, 
=60,1 galls. ; average, 810,62 
galls, per minate. 
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Diameter of the cylinder, 7G 
inches ; length of the stroke, 
10 ft 4 ins. ; working single. 

Sims, Engineer. 

Drawing from 126 fms.^below 
the adit; and discharging 
therein the water of a 19 
inch' pomp, 7 feet 3 inches 
Btroke,«80,07 galls.; aver- 
age S90,74 galls, per minute. 


Diameter of the cylinder, 41 
inches ; length of the stroke, 
9 ft. 4 ins. ; working single. 

Sims, Engineer. 

Drawing from 122 fms. be- 
low the adit; and discharging 
therein the water of an 11 
inch pump, 7 ft. 3 ins. stroke, 
=29,9 galls.; average 150,69 
gallons per minute. 

Hudson's . . . 390,74 

Rundle's . . . 150,69 


Total 541,43 gallons 
per minute from East Ciinues 
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Diameter of the cylindeF, 80 
inches; length of the stroke, 
10 ft. 4 ins. ; working single. 

W. West, Engineer. 

Drawing from 134 fms. below 
the adit, and dischaigine: 
therein the water of a 15 inch 
pnmp, 9 feet 3 inches siroke, 
&=70,94 gallons; average 
237,6 > gal.oi:s per minnte. 


Diameter of the cylinder, 60 
inches; length of the stroke, 
feet; working single. 

Richards, Engineer. 

Drawing from 116 fms. be- 
low ihe adit, and discharging 
therein the \iater of a 12 inch 
pump, 7 feet stroke,s=34,36 
galls.; average 169,73 galls, 
per miuute. 
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Diameter of the cvlinder, 60 
incht's ; length of the stroke, 
8 feet; working single. 

Richards, Engineer. 

Di&Ming from 135 fms. he- 
lowthe a<lit; and discharging 
therein the watci of a 10 inch 
pump, 7 feet stroke,=23,86 
gallons; average 124,07 gal- 
ions per minute. 

Breag '...169,73 
Leeds' ...124,07 


Total 293,8 galls, 
per minute from Great Work 
Mine. 


Diameter cf the cylinder, 60 
inches ; length of the stroke 
10 feet ; working single. 

Grose and West, Engineers. 

Drawing from 79 fathoms be- 
low the adit ; and discharging 
therein the water of a 17 inch 
pump, 6 feet 6 ins. stroke,= 
64,03 gallons ; average 230,5 
gallons per minute. 
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Diameter of the cylinder, 39 
inches ; length of the stroke, 
8 feet 6 ius. ; working single. 

Sims, Engineer. 

Drawing from 132 fhis. be- 
low the adit, and discharging 
therein the water of a 10 
inch pump, 6 feet sti*oke,s= 
20464 galls.; average 49,09 
galluos per minute. 
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Diameter of the cylinder, 3S 
indies ; length of the stroke, 
8 ft* 9 ins. ; working single. 

Orose and West, Engineei's. 

Drawing from 78 fms. be- 
low the adit ; and discharg- 
ing therein the water of a 9| 
ins. pnmp, 6 ft. 9 ins. stroke, 
=20,76 gails ; average 128,5 
gallons per minute. 


Diameter of the cylinder, S6 
inches ; length of the stroke, 

7 ft 6 in. ; working single. 

Enstis and Son, Engineers. 

Drawhig from 160 fms. be- 
low the adit; and discharg- 
ing therein the water of a 

8 inch pnnip, 7 feet 6 inches 
8troke,=s 16,35 gallons ^ aver- 
age 73^7 gallons per minute. 
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Diameter of the cylinder, 70 
inches ; length of the stroke, 
10 feet ; working single. 

John West, Engineer. 


Drawing from 82 fms. be- 
low the adit; auri discharg- 
ing therein the water of a 
13 incU pump, 8 feet stroke, 
3=46,08 gallons; average 
108,74 gallons per minute. 


Diameter of the cylinder, 60 
inches ; length of the stroke, 
9 feet; working single. 

John West Engineer. 

Drawing from 91 fathoms 
below the adit ; and discharg- 
ing therein the water of a 10 
inch pump, 7 fpet 8troke.= 
23,86 galls. ; average 125,26 
galls, per minute. 
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coal in 
bnsliels. 
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REMARKS. 


Diameter of the cylinder, 40 
inches ; length of* the stroke, 
feet; working single. 

Gray, Kngineer. 

Dra^^ing ^a part uf tf:e year) 
from 70 tms. below the adit; 
and di.ccharging tlierein the 
water of a 12 inch pnmp, 7 ft. 
stroke,=:34,36 galls., average 
311,98 gallons per minute. 

N.B. This engine was al- 
tered and put in complete re- 
pair Nov. and Dec. mooihs. 


Diameter of the cylinder, 25^ 
inches ; length of the stroke, 
6 feet ; working single. 

Michelly Engineer. 

This engine shammals a part 
of the water to Davey's and 
Horton's engines, to be by 
those engines delivered at 
the adit. 
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of strokes 
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minate. 
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rounds litted one 
foot high, by con- 
suming a bnshel 
of coal. 
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32,648,230 
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38,969,930 




48,020,135 
52,793,727 
58,242,439 


000104Cpi-iOO'«tOOOCOO 
04©ICOO&OOt^OOCOCOO»OCO 

'^e«OTfooo»ocooit*Tf^ 
oioioaoaco'^oooicococo'- 

t*aO05t*rH00'^ — 05^« 

«'^cocoaoiooopH'<tO'<t 
©Oit*r*oot^040oocop-<«M 

C0O9OIOIOlOI00eOO4O4COCO 


© 
© 

00 

•• 

© 
01 




Load 

in 
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the stroke, 
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Number 

of 
strokes. 


153010 
194990 
135580 
216180 
277120 
362650 
294600 
538960 
437270 
314760 
345060 
361290 


l>'^OC0i-i — 040JCQO^I> 
Ol^OC'^COOOCOC^wOWCO^ 

eioiowt^CTfaco^i'*©! 
t*04©i«0i"^oor*cor^r*o» 

C0^"^^«CTf'^J<U5'^"^«C»O 
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Consump- 
tion of 
coal in 
bushels. 
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Load per 

square 

inch, on 

the piston. 
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Months. 


April 
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November 

December 

Jan. 1836 

February 

March 
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November 

December 
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WHEAL TOLGUS, 

Pryce^s, 
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Diameter of the cylinder, 70 
inclien ; length of the stroke, 
10 feet ; working single. 

Michell, Engineer. 

Drawing from 93 fathoms 
below the adit ; and discharg- 
ing therein the water of a 
14 J ins. pump, 7 feet 6 ins. 
8troke,=5 1,9 galls; average 
190,47 gallons per minute. 




Diameter of the cylinder, 70 
inches ; length of the stroke, 
10 feet; working single. 

Michell, Engineer. 

Drawing from 130 fm.^. be- 
low the adit; and discharg- 
ing therein the water of a 
14^ inch pnmp, 7 feet 6 ins. 
stroke,=51,9 gallons ; aver- 
age ,400,66 galls, per minute. 

D.ivey's . . .190,47 

Hurtou's . . 400,06 


Total 591,13 gallons 
per minute from Wh. Tolgiis. 


Number 
of strokes 

minute. 
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Millions. 

In 1836, 61 engines reported; average duty 4(6,© 

Average duty of the best engine .85,4 

In this year, Mr. Sims erected at Wheal Kitty, an- 
other stamping engine similar to that erected by him 
last year. Both these engines again proved the advan- 
tage to be derived from introducing into engines of thi» 
description, the improvements so successfully adopted 
in pumping engines. 

In September the Stamps at Wheal Kitty perftwrmed 
53,2 millions ; that at Charlestown United Mines 51,1 
The following engines were reported above 60 nail- 
lions in September, this year. 

Wheal Darlington engine . .by Bustis 95,4 

Fowey Coasols by W. West 80,9 

Consolidated Mines ...... .by Hocking, and Loam .74,9 

United Mines. . . . *. . .by ditto ..-74,4 

Polgooth fey Sims 74,2 

Wheal Vor by Bichards .70^7 

United Mines by Hocking and Loa^m 69,7 

Consolidated Mines ..... .by ditto 07,9 

United Mines by ditto 06,7 

Wheal Tolgus by Michel! 64,2 

North Roskear .by J. West 62,.l 

Marazion Mines by Grose 62,0 

Wheal Vor by Richards 61,1 

Wheal Liberty • by Hocking and Loam. 60,1 

In 1837, 68 engines reported ; average duty 47,fr 

Average duty of the best engine 87,2j 

The performance of the engines was still nearly sta- 
tionary, and nothing deserving remark occurred, except- 
ing the erection of another stamping-engine by Mr. 
Sims, at Carn Brea, similar to those already noticed, 
and not inferior to them in efficiency. The three en- 
gines performed as follows : 



I 
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Millioni. 

Wheal Kitty .66,3 

Carn Brea 54,5 

Charleslown United Mines 53,3 

Other engines of this kind, with similar improvements, 
are in course of erection; which will come into the 
Monthly Reports in 1838; and from the known tak^nts 
and skill of the engineers to whom is intrusted the care 
of erecting them, no doubt can be entertained of their 
eflSciency. 

The following engines were reported above 60 mil- 
lions in December. 

Fowey Consols engine by W. West 85,0 

North Roskear by J, West 76,5 

Wheal Vor by Richards .75,4 

ynited Mines by Hocking and Loam . 74, 1 

Polgooth by Sims 73,4 

Wheal Darlington by Eustis 72,4 

Wheal Julia by Sims 69,8 

Consolidated Mines by Hocking and Loam 66,3 

Ditto by ditto 66,2 

United Mines by ditto 65,6 

In this place it may not be uninteresting to exhibit in 
a tabular form, the progress of improvement noticed in 
the foregoing pages. In table ^5, beside the duty ex- 
pressed in the usual way, we have inserted the depth of 
the mine, *the whole quantity of coal consumed, an<l of 
water pumped out in the year, and the quantity of water 
drawn from the depth of 100 fathoms, for the consump- 
tion of one ton of coal. 



Table V. 
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MINES. 



Wheal Alfred ^ 

I 

( 

Wheal Ann • . • . 



Wh. Abraham 



Wheal Breage . . 
Blue Hills... 



Binner Downs •< 



Date. 



Diatn- 1 

eter of ; Depth 

the under 
cylin* adit 

der. 



1814 



1828 



1814 
1814 

1821 



1814 
1814 
1821 
1828 



1835 



} 



Wheal 
Beauchamp 



r 



L 

Wheal Basset • . . 

Balnoon 

Wheal Busy ... 
Ballaswidden ... 

r 

Crenver <^ 

I 

L 



r 



Consolidated 
Mines 



■: 



! 



125 



160 

70 
160 

225 



1821 
1828 
1835 

1821 
1828 

1835 



1821 
1821 
1828 



inches 

60 

66 

64 

90 

52 

70 

60 

63 

45 

45 

66 

60 147 

30 95 

58 60 

64 115 

70 

63 

42 

42 

50 

24 

64 

36 

36 

36 

36 

24 

30 

70 

24 

70 

70 

^^ < 210 
70 S ^^" 



Coal in 

Bushels 

of94lbs. 



! 



} 



160 

70 

145 

80 

60 

83 

110 

72 

74 

74 

34 

48 

129 

43 

203 



1835 



90 
90 
90 
70 
58 
90 
90 
70 
85 
65 
90 
90 
65 
80 



158 

122 

230 

84 

147 

173 

178 

146 

i243 

262 

262 

205 

160 

262 



39543 

35748 

47052 

28090 

17488 

41836 

28184 

32786 

4842 

20476 

40644 

23220 

20416 

13195 

42840 

28011 

35319 

12824 

21463 

13879 

3238 

8983 

7631 

9211 

8915 

6594 

11942 

2926 

36564 

1525 

40644 

43180 

39410 

40644 

48575 

37588 

28814 

23815 

26711 

19789 

43592 

16603 

34594 

13182 

43186 

40306 

11017 

29977 



Water 

discbareed in 

Imperial GalloBs. 



120,232,000 

Shamtnal 
205,300,000 



137,791,000 
129,487,000 

Shammal 
152,187,000 

Shammal 

152,729,000 

50,468,000 

69,500,000 

289,569,000 

355,854,000 

Shammal 

167,288,000 

133,744,000 

246,070,000 

23,679,000 

89,520,000 

48,365,000 

62,055,000 

65,842,000 

74,378,000 

100,715,000 

44,250,000 

251,821,000 

6,475,000 

204,874,000 

Shammal 
252,498,000 

Shammal 
169,937,000 
107,375,000 
226,608,000 
250,807,000 
107,349,000 
125,144,000 
156,559^000 
107,469,000 
101,890,000 
43,008,000 
163,262,000 
156,671,000 
75,834,000 
141,054,000 



Water 

drawn 100 

fhis. deep 

for 1 ton 

of coal. 



Imp Galls 

103000 
87000 
101000 
169000 
113000 
160000 
85000 
102000 
131000 
1176000 
114000 
140000 
64000 
74000 
137000 
237000 
138000 
178000 
158000 
207000 
145000 
187000 
71000 
113000 
123000 
152000 
80000 
76000 
187000 
139000 
99000 
99000 
1 31000 
134000 
129000 
138000 
222000 
188000 
155000 
251000 
139000 
208000 
285000 
206000 
223000 
191000 
214000 
297000 



Pounds lifted 

one foot high 

for one Basbel 

of coal. 



25,804,693 

21,780,441 

25,342,545 

42,146,303 

28,372,803 

39,981 ,842 

21,183,770 

25,570,747 

32,628,964 

43,908,061 

28,616,602 

35,117,823 

15,964,567 

18,598,131 

34,357,414 

59,247,750 

34,438,550 

44,467.859 

39,553,537 

51,768,734 

36,1 30,544 

46,817,628 

17,783,356 

28,229,431 

30,650,390 

37,903,419 

19,909,816 

19,042,204 

46,762,258 

34,693,065 

24,669,539 

24,827,637 

32,720,499 

33,497,824 

32,219,191 

34,602,944 

55,564,270 

46,935,386 

38,717,183 

62,658,505 

34,790,596 

51,891,029 

71,281,509 

51,502,020 

55,776,172 

47,807,014 

61,108,450 

74.128,086 
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Table V. — Continued. 



MINES. 



Gook'g Kitchen . 
Chasewater 

Cardrew Downs | 

Wheel Chaace . . 

Carnse 

Wheal Caroline . 

Crinnes Consols < 



Dolcoath 



< 






Wheal Damsel ^ 



L 



Wheal Druid . . . 
Wh. Darlington • 
Ding- Dong 



East Crinnes . . ^ 



9 

I 



East Wh. Unity 
Wheal Fanny . . . 

West 
Wheal Fortune 
Wheal Friendship 
Fowey Consols • . 

Great Work . . 



Great j 

St. George ^ 

Wh. Harmony < 

Great Hewas . . . 
Wheal Hope . . . 
Wheal Jewell . . . 
Lanescot • . 



Date. 



Diaiu 
eter of 

the 
cylin- 
der. 



1814 
1814 
1828 
1836 
1828 
1828 
1828 
1828 

1814 



1821 

1828 

1895 
1814 
1821 
1828 

1836 
1814 
1836 
1835 
1828 

1836 

1828 
1814 
1814 

1814 
1835 
1828 
1836 

1828 
1836 



1821 
1828 
1821 
1828 
1836 
1836 



} 



incheM 

36 
06 
27 
66 
46 
60 
30 
63 
66 
63 
46 
63 
76 
64 
76 
64 
76 
42 
42 
42 
60 
60 
28 
80 
30 
60 
70 
76 
41 
46 
68 
48 
63 
40 
80 
60 
60 
60 
60 
60 
40 
70 
36 
70 
58 
60 
39 
24 



Depth 

onder 

adit. 



/kta. 

100 
88 
66 
30 
08 
70 
63 
46 
63 

210 

140 
200 
178 
196 
162 
190 
140 
135 

16:) 

133 

173 

50 

79 

88 

41 

60 

126 

122 

41 

110 

97 

130 

61 

134 

116 

116 

135 

62 

79 

86 

69 

88 

44 

110 

76 

132 

64 



Coal in 

Bushels 

or 0411m. 



0710 
92112 
21706 
10732 
21312 

9412 
19065 
21602 
14880 
64066 

9983 
18260 
33649 
16381 
36335 
17478 
26686 
21628 
17189 
19746 

7272 

9628 

7688 
29126 

2852 
17260 
28068 
26726 
10922 
12249 
43438 
17316 
24822 
16771 

9263 
22260 
16840 
10800 
26228 
18668 

6017 
18630 
22660 
12090 
34644 
12185 

4945 

3743 



Water 

discharged in 

Imperial Gallons. 



29,092,000 
369,260,000 
143,270,000 
120,404,000 
94,846,000 
77,570,000 
193,620,000 
182,810,000 
119,016,000 

Shammai 

104,142,000 

78,619,000 

109,116,000 

63,3.56,000 

109,537,000 

60,278,000 

111^001,000 

37,417,000 

61,226,000 

74,644,000 

27,894,000 

30,296,000 

49,858,000 

477,566,000 

20,966,000 

160,726,000 

292,760,000 

205,373,000 

79,203,000 

113,114,000 

174,816,000 

109,104,000 

153;507,000 

111,806,000 

1 24,909,000 

87,139,000 

89,210,000 

65,211,000 

195,712,000 

121,151,000 

58,142,000 

132,430,000 

122,412,000 

131,941,000 

125,151 ,000 

197,587,000 

26,802.000 

34,185,000 



Water 

drawn 100 

fhis. deep 

for 1 ton 

of coal. 

Imp Gall* 

67000 

96000 

84000 

137000 

104000 

137000 

130000 

124000 

107000 

80000 

107000 

128000 

168000 

106000 

167000 

115000 

180000 

63000 

93000 

140000 

125000 

143000 

61000 

301000 

132000 

87000 

140000 

238000 

203000 

99000 

84000 

86000 

79000 

80000 

367000 

152000 

171000 

261000 

129000 

127000 

206000 

148000 

99000 

118000 

114000 

282000 

113000 

157000 



Pounds lifted 

one foot high 

for one Bushel 

of coaL 



16,854,447 

23,661,774 

21,084,230 

34,216,699 

25,966,892 

34,306,170 

32,404,944 

31,103,724 

26,652,721 

21,445,912 

26,756,063 

32,027,842 

42,049,549 

26,146,480 

39,229,059 

28,713,820 

45,020,374 

16,827,733 

23,252,867 

35,074,144 

31,277,924 

35,766,664 

15,330,619 

76,133,434 

33,096,624 

21,831,073 

34,882,447 

59,528,571 

50,643,323 

24,777,456 

20,891,680 

21,403,516 

19,687,750 

20,071,809 

91 ,672,210 

38,066,577 

42,817,551 

65,324,782 

32,273,156 

3 1 ,833,554 

51,607,062 

37,046,760 

24,652,807 
29,585,978 
28,576,828 
70,542,860 
28,330,165 
39,167,486 
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MINES. 



Wheal Leisure < 

Millanear 

Wheal Montague. 
Marazion Mines. 

Wh. Neptune. \ 

Noffth Dofwns. . . 



Palladdran*. . . 



5 



Pembroke . . . •< 



V. 



PenbtJrthy Cfofts 



PoWiee 



Wfceal Penrose.. 
Wheal Pen with . 
Pef fan Mines . . . 

Polgooth 

Wheal Prudence . 
Rose^raH Hill . . . 

Wheal Rose . • k 

Wheal Reetb . | 

North Roiikear. . 
South Roskear . . 

Reiistiati 

Roche Rock .... 
Wheat Sparnott . 
Wheat Squire... 

St. Ires Cobsofe I 

Wh'. Stf awbei*ry . 

TincFoft j 



WlicalrToiran.^ 



I 
I 



Date. 



1835 



814 
828 
835 
814 
821 
828 
814 
828 
821 
828 

835 

821 
821 

828 

835 

828 

828 

828 

835 

835 

814 

821 

828 

^2^ 

835 

835 

835 

835 

835 

814 

821 

828 

835 

835 

814 

82 1 

814 

828 

8351 



Diam- 
eter of 
the 
cylin- 
der. 


Depth 

nnder 

adit. 


incha 

70 


fin*. 

114 


68 


84 


58 


'48 


28 


87 


60 


70 


52 


79 


52 


1)5 


70 


48 


24 


20 



Coat in 

BnshelB 

of Mlfos. 



70 
60 
80 
40 
60 
40 
64 
64J 
60 
90 
60 
90 
36 
40 
38 
66 
33 
[30 
45 
45 
&6 
36 

70 

60 

d6f 

60 
63 
36 

50 

do 

48 
66 
64 
60 

80 
80 
80 



102 

43 

135 

50 

63 

148 

102 

115 

118 

147 

137 

84 

53 

47 

64 

50 

78 

165 

00 

84 

190 

160 

82 

91 
110 

60 

44 
114 
139 
130 

80 
108 
120 

79 

64 
105 

91 
106 
130 



Water 

discharged in 

Imperial Gallons. 



26860 232,226,000 
16138 139,694,000 
20313 223,996,000 
15080 106,762^000 
14566 180,507,000 
23768 98,818,000 
19256 103,843,000 
23220 302,888,000 
4143 21,276,000 
21517|l46,79(i,000 
27636:132,714,000 
29992= 198,(i63,000 



Water 

drawn 100 

fms. deep 

for 1 ton 

of coal. 



3410 

9247 
11873 
44276 
81620 
26432 
45251 
39166 
289.52 
10011 

6740 
16097 
17254 
12218 

6811 
21358 
28714 
10354 
1134B 

6118 
11532 
11051 

98^6 
63460 
27948 
11156 
10997 
16478 
19370 
24617 
34678 
14814 



25,443,000 

179,471,000 

124,07^1,000 

166,862,000 

308,866,000 

122,466,000 

249,988,000 

166,124,000 

2^41,098,000 

73,643,000 

60,890,000 

79,103,000 

365,549,000 

67,540,000 

10,676,000 

219,964,000 

221,066,000 

36,03«,000 

38,669,00lf> 

57,154,000 

66,837,000 

66,561,000^ 

140,871,000 

282,810,000 

104,694,000 

55,456,000 

68,703,000 

141,281,000 

69,416,000 

192,643,000 

217,409,000 

1 10,649^,000 



22937 243,548,000 



8903 
21760 
2559^ 

S 



105,890,000 
179,766,000 
202,082,000 



imp Gall* 

238000 
209000 

93000 
101000 
275000 

60000 
100000 
153000 

43000 
174000 
101000 
178000 

95000 
172000 
224000 

96000 

73000 
142000 
199000 
124000 
167000 
126000 

85000 

91000 
288000 
133000 

61000 
10100O 
140000 
106000 

95000 
241000 
168000 
172000 
170000 

65000 
1 16000 
124000 
174000 
178000 

81000 
161000 

66000 

48000 
309000 
217000 
269000 
263000 



Pounds lifted 

one foot high 

for one Bnsnel 

of coal. 



69,4^,964 
41,828,472 
23,163,002 
25,359,708 
68,760,243 
14,961,508 
24.r929,4M 
38,329,044 
10,779,619 
43,412,792 
26,244,189 
44,^2,396 
23,853,767 
42,987,012 
65,920,730 
23,826,591 
18,625,948 
36,591,229 
49,693,261 
30,942,3^7 
41,729,876 
31,512,129 
21,141,142 
22,881,046 
72,062,179 
33,350,540 
15,2ftf4,343 
25,307.^0 
34,900,773 
26,268,908 
23,7a8ly714 
60,317,691 
41,996,019 
42,975,360 
42.381,422 
16,375,383 
28,957,430 
31,105,769 
4d^,3to,06^ 
44,515,510 
20,217,011 
40,287,661 
16,430,929 
1 1,908,005 
77,286,314 
64,276,664 
67,219,617 
65,800,313 
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Table V. — Continued. 





Diu..- 
ficr of 


Depth Codl in 
nnner > BushtrU 


Water 


Water 
drawn 100 


Pounds lifted 
one foot liigli 

ttvr AtiA Riifth^l 


MINES. 


Date. the 


(liKliarged in 


fins, deep 




cvlin- 

(!ir. 


adit. 


of Mlb«. 


Imperial Gallons. 

1 


for I ton 
of coal. 

Imp Gall* 


of eoal. 






inches 




1 




South ( 
Wheal Towan ) 


1821 


2i) 


25 


9983 


117,277,000 


85000 


21,177,165 


1835 


40 


70 


5532 


163,977,000 


15600 


38,930,113 


Treskerby . . . . ^ 

1 


1814 


50 


64 


44<>(i0 


166,158,000 


70000 


17,489,413 


1821 


58 


100 


23848 


174,200,000 


163000 


40,642,417 




50 


94 


15476 


34,017,000 


92000 


23,009,841 


L 


1828 58 


94 


30178 222,420,000 


165000 


41,211,627 


Ting-Tang J 


1821 


63 


90 


16288 


110,912,000 


124000 


31,105,4*25 


1828,63 


124 


34724 


173,462,000 158000 


39,515.966 


Tresavean 


1828 60 


15(5 


16887 


62,6(K),000 89000 


22,167,212 


Wheal Trevoole . 


1828 :)o 


80 


12674 


141,647,000 159000 


39,700,548 


r 


1835 25 .^ 


— 


11950 


Shammal 1 117000 


29,326,949 


Wheal Tolgiis.-^. 




70 


93 


1 1532 


100,111,000 186000 


46,5^)8,692 




70 


130 


26979 


210,587,000 253000 


63,365,814 


r 


1814 63 


136 


75944 


196,769,000 


92000 


23,002,258 






63 


152 


108482 


224,442,000 


88000 


22,036,845 






63 


110 


77904 


199,365,000 


78000 


19,547,062 




1821 


63 


141 


68436 


177,895,000 


103000 


25,832,865 






63 


154 


78362 


204,821,000 


108000 


27,070,643 


United Mines . ^ 




63 
65 


131 
152 


50834 
64248 


186,972,000 
178,988,000 


123000 
110000 


33,785,499 
27,462,233 


1 


1828 


30 
90 




9509 
37846 




133000 
147000 


33,256,662 
36,679,064 




52 


382,270,000 




1835 


30 


— 


8092 




267000 


66,714,214 






90 


125 


35918 


249,47 1, 000 1 199000 


49,687,908 


k 




85 


137 


23745 


196,511,000,287000 


71,799,395 


r 


1821 


52 


90 


16804 


85,999,000 


103000 


25,819,044 


Wheal 




58 


79 


29498 


136,656,000 


102000 


25,473,880 


Unity W ood . ^ 




60 


81 


48050 


163,393,000 


92000 


23,082,280 


•r 1 

1 


1828 


60 


100 


34448 


158,353,000 


110000 


27,481,996 


I 


1835 


80 


94 


16061 


161,096,000 


168000 


42,115,017 


United Hills . . . . 


1828 


58 


70 


97 ;o 


78,528,000 


121000 


30,387,010 


f 


1814 


48 


108 


54209 


128,877,000 


75000 


18,801,663 






45 


26 


8772 


51,593,000 


55000 


13,688,135 




1821 


48 


110 


5926 


37,843,000 


106000 


26,519,870 






45 


120 


14495 


48,066,000 


99000 


24,816,453 






63 


160 


61675 


163,567,000 


1 03000 


25,824,266 






53 


126 


49657 


177,784.000 124000 


30,948,133 




1828 


48 


96 


9187 


45,438,000 118000 


29,472,795 


Wheal Vor...^ 




63 


188 


49951 99,570,000 


97000 


24,170,852 


1 

1 




53 


140 


32665 121,626,000 


157000 


39,204,043 


1 


J80 


192 


41022 177,631,000 


220000 


55,045,612 




70 


116 


10889 63,535,000 


180000 


45,001,718 




1835,80 


195 


24727 


174,179,000 


331000 


82,670,257 






53 


116 


7190 


41 ,596,000 


190000 


47,541 ,497 






80 


226 


45132 


179,887,000 


247000 


61,868,195 






45 


108 


11865 62,205,000 


205000 


51,190,788 


Wheal Virgin. . . 


1835 30 


60 


8475 


101,131,000 


146000 


36,562,466 
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At the end of Mr. Taylor's paper before quoted, was 
inserted a Table which we have corrected from docu- 
ments in our hands, and brought down to the present 
time : it is as follows. 

Table VI. 

Shewing the number of Engines reported in each year, the average 
duty of the whole, and the average duty of the best engine. 





No. 


Average dnty 


Average duty 




No. 


Average duty 


Average uuty 


Years, 


Ol 


of the 


of the 


Yearn. 


UI 


of the 


ol the 




eugi 
Des. 

21 


whole. 


best engine. 




cugi 
lies. 

51 


whole. 


best engine. 


1B12 


19,300,000 




1827 


32,100,000 


59,700,000 




1813 


29 


19,500,000 


26,400,000 


1828 57 


37,100,000 


76,800,000 


1814 


32 


2l),600,000 


32,000,000 


1829 '53 


41,700,000 


77,000,000 


1815 


35 


20.500,000 


28,700,000 


1830 56 


43,300,000 


78,000,000 


181fJ 


35 


23,000,000 , 32,400,000 


1831 58 


43,400,000 71,100,000 


1817 


35 


26.500,000 


41,600,000 


1832 59 


45,000,000 85,000,000 


1818 


36 


25,400,000 


39.300,000 


1833,56 


46,600,000 84,300,000 


1819 


40 


26,300,000 


40,000,000 


1834 ' 52 

1 


47,800,000 90,900,000 


1820 


46 


28,700,000 


41 ,300,000 


1835 51 


47,800,000 91,700,000 


1821 


45 


28,200,0)0 


42,800,000 


1836:61 


46,600,000 85,400,000 


1822 


52 


28,900,000 


42,500,000 


1837 58 


47,000,000 87,200,000 


1823 


52 


28,200,000 


42,100,000 


1838 61 


48,700,000 


84,200,000 


1824 


49 


28,300,000 


43,500,000 




10 


Stamping 


56.000,000 


1825 


56 


32,000,000 


45,400,000 




12 


Whim 


17,000,000 


1826 


51 


30,500,000 


45,200,000 











On inspecting the foregoing Tables, especially the 
first four, we are struck with the fact, that the duty per- 
formed advances with the size of the engine, till it 
reaches a certain point, (namely, 80-inch cylinder,) and 
then recedes. And this appears to be the case with 
considerable regularity, in all sizes, and through allj:he 
four periods we have selected. '^Ihe following Table 
shews this clearly : it is formed of averages taken of all 
the engines inserted in the reports for those four years. 



■j^V-NyV^^/X^^r" rf-. »S. N •^^\-> ^ y- - 



\ *»••» '^ 'V'^ ^^''VyN-'^ ^x^^^v^^K. * 
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Table VII. 



Shewing the duty performed in the years 1814, 1821, 1828, and 1835, 
and ihe ooal oomumed in kuiheis q/*M Ih. in the la»t pf the^ periods, 
by Engines of different sites* 



Diameter 

of the cylinder 

in inches. 


Average duty performvd in each period. 


Ay«ra|« 
coal con- 
samed by 


1814 


1821 1828 1 1835 


1835 


Not above 30 
30 to 40 
40 — 60 
50 — 60 
60 — 70 
70 — 80 
80 ~ 90 


14,334,787 
18,463,128 
19,857,833 
20,082,990 
23,361,961 
31,210,294 
27,437,129 


19,906,629 
23,041,141 
28,399,703 
29,100,795 
28,448,604 
38,005,770 
33,411,067 


26,469,886 
26,427,454 
33,366,910 
34,760,^78 
41,368,247 
54,076,808 
47,877,137 


34,222,248 6650 
38,120,271 9115 
46,041,159 12567 
48,749,868 12931 
62,171,122 16038 
64,391,181 238^7 
65,117,982 33601 



Jf OTE 1 a — There having been no engine reported above the size of 7P- 
inch cylinder, in 18 L4, the averages for the diameters 70 to 
80, and 80 to 90 for that period, are foirmed by proportion 
from those of the next period, 1821. 

Nqtb 2. — The average duty peformed by engines from 70 io SO-mol^s 
cylinder, for the year 1881, is an average formod from e|i* 
gioea of that siss^, rq^orted in that year, joii^ed with otii^ 
repoifted in the years immediately prece«ding iumI foUo^i^g 
that period. 

KoTB S.^-'Up to the year 1836, there were no stanpng-engiBes or 
whim-enghiea above 30*iach cylinder : the average quantity 
of Qoal consunned by each engine of these desoriptioas, taken 
from the reports of that year, was. 9726 bushilB, and 2621 
bushels, respectively. 

There is another thing which, although not connected 
ivith the improvement of the 8te»m-engine, is made 
known by the monthly reports; and which we think 
sufficiently interesting to be worth recordiiig in this 
plac^ : we mean the season of the year at whick the 
greatest and least quantities of watei^ are pmmpc^d from 
the mines. In the following Table will accordingly be 
found forty mines selected with this view. The Max- 
imum from these forty mines is 20^000 galhms per vam- 
ute; £Uid the Minimum about lialf that quantity. In 
arranging them we have set down the most westerly 
first, beginning near the Land's-end, and taken the 
others in order, as they occur in an easterly direction. 
We have also added the nature of the rock in which the 
lode is situated. 



r 
r 
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It will be seen from the foregoing Table, that the 
months in which the greatest and the least quantities of 
water are discharged from the mines, are sufficiently 
irregular ; yet it may be remarked that the maximum 
mostly occurs in the spring, and the minimum in the 
autumn quarter. 

About the close of the year 1834, we ascertained, 
chiefly by personal inspection and enquiries made on 
the spot, the iiumber of engines then at work in the 
County, and their several dimensions. The result of 
our investigation will be found in the following Table. 

Table IX. 

Containing an aeeauni cf the St0am Engines employed en all the 
Mines in Cornwall, at theendeflBS4, 

Pumping Engines. 



MIMBS. 



Wh. Darliagton. 

Marazion Mines < 

Wheal Reeth . . . 
Wheal Mary . . . . 

Retallack 

St. Ives Consols . 

Balnoon 

Wheal Trenwith. 
Hallamanning . . . 

Great- Work . . j 

r 

Wheal Vor...J 



Wheal Virgin . . . 
Relistian 

f 

Binner Downs J 

I 

Wh. Strawberry < 
Ding- Dong • • • <! 



Uam- 

eter of 

cyllii 

4er. 



Stroke 

in 
cylinder 



Inchea 

80 
60 
19 
36 
20 
36 
60 
30 
30 
36 
60 
60 
80 
80 
53 
45^ 
24 
48 
30 
60 
70 
50 
42 
24 
36 
24 
30 
21,5 



10 
9 

6,5 
7,5 
6 
7,84 



Stroke 
in 



• 



8 

8 

8,66 

9 
. 8 
10 
10 

9 

6,8 

9 
9 
9 
10 
9,66 
9 
5,25 
6 
4 
6 
5 



Fmt, 

8 

ft 

6,^ 
7,5 

7,751 



7 

7 

a,2d 

7 

7 
8 

7,5 

7,5 

5,6 

6 

7 

7 

7,5 

7,5 

8 

7,5 

5,25 

6 

4 

6 

4 



MINES. 



* • • « • 



]:^evaiLt . « • 
Botallack . 
Wheal Edward.. 
Wheal Boys .... 
Boscaswell Downs 
Wheal Canning . 

North Roskear < 

South Roskear. < 

East ( 

Wheal Crofty. \ 

Wheal \ 

Beauchamp . • • (^ 

Wheal Tolgu* . 4 

L 

West Wh. Tolgus 
Wheal Mary. . . . 
Wheal Harmony 
Wh. Montague.. 
Wheal Tehidy... 
Wheal Fortune.. 

South 
Wheal Basset 

Cardrew 

Wh. Unity Wood 



\ 



eter of 

eyUa- 

der. 


Stroke 

in 
cylindei 


Stroke 
pomp. 


huehe* 


Pistt, 


^iB6$m 


26 


4 


4 


30 


6 


6 


20 


5 


5 


24 


7 


6 


24 


6 


6 


22 


6 


5 


24 


7 


6 


70 


10 


8 


36 


8 


6 


60 


9 


7 


30 


8 


6 


80 


10,33 


7,75 


36 


8 


7 


36 


7,75 


6 


36 


8 


6 


70 


10 


7,5 


70 


10 


7,6 


25,5 


6 


6 


36 


9 


7 


45 


7 


7 


70 


9,25 


7 


40 


8 


6 


36 


9 


7 


50 


9 


7 


40 


7,5 


6,2 


30 


7 


6 


66 


8,75 


.7 


80 


10 


7,5 
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MINES. 



Poldice 

West Poldice.. 
Cathedral .... 
Wheal Damsel 
Wheal Jewel. . 

Consolidated 
Mines. . . . 



r 

I 

\ 



United Mines. 

Wheal EUen . . 

Albion Mines . 

Wheal Gilbert 
Polgooth 



{ 



Pentewan . . . . 
Pembroke .... 

East Crinnes . . 



s 






Inches Feet. 

90 10 

56 

30 

50 

39 

85 

80 

65 

65 

90 

90 

90 



9 

9,33 
8,5 
10,33 
11,33 
9 
9 
10 
10 
9 

85 10,33 
30 ! 9 
70 10 
64 8 



Stroke 

in 
pomp. 



58 
27 
66 
27 
50 
40 
76 
41 



9,5 
8 

9,8 
6 
9 
9 
10,33 
9,3 



~Feet. 

7 

7 

7,25| 

6 

7,75 

8,75 

7,5 

7,5 

7,5 

7,5 

8 

7,75 

7.5 

7,5 

6 

8,2 

6 

7,4 

6 

7 

6,5 

7,25 

7,25 



MINES. 



; Diam 
eter of 
1 cylin 
i der. 



Inches 

Fowey Consols . • | 80 

Lanescot ' 24 

Roche Rock • . . . ! 36 

Trelwer | 70 

Trugoe ' 32 



Wheal Leisure 



Gt. St. George 



S 70 

f 60 

<\ 40 

L 70 

Wheal Prudence 33 

Wheal Ramoth.. 60 

Wheal Reen .... 40 

Wheal Cornwall . 36 

Wheal Charlotte. 60 

South Towan ... 40 

Treliver 70 

Dolcoath 76 

Stray -Park 60 

Polgine 36 

Tincroft 60 

Cam Brea 76 

S 60 

( 63 



Tresavean 



Stroke 

in 
cylinder 

~Feet. 

10,25 

8,5 

8,5 

7,5 

8 
10 

9,83 
10 

9 
10 

8,75 
10 

9 

9 

9 

9 

8 

9 

8 

9 

9 

9 



Stroke 

in 
paiiip, 

"T'eeT" 

9,25 

5,5 

6,8 

7,5 

6,5 

8 

7,75 

6,5 

7,5 

7,5 

6,75 

7,5 

7 

7 

7 

7 

8 

7,5 

5,5 

7 

7 

7,5 



Stamping Engines. 



MINES. 



Wheal Vor 



Wheal Reeth 



r 



1 

i 



I 



Diam- 
eter of 
cylin 
der. 



Stroke 

in 
cylinder 



Inches. 

24 
27 
16,5 
24 
16 
14 
20 



Feet. 

6,5 

5 

5 

5 

3,5 

4 

5,75 



Stroke 

on 
crank. 



Feet. 

6,5 

5 

5 

5 

3,5 

4 

5,751 



MINES. 



St. Ives Consols . 

Balnoon 

Ballaswidden . . . . 
West Poldice . . . 

Polgooth 

Great St. George 
Cam Brea 



Diain 
tter of 

|. ISA 

7''° cyUnder 
der. I ^ 



Stroke 
in 



Struke 

uu 
crank. 



I the* 


F»et. 


Feet. 


20 


4 


4 


20 


4 


4 


24 


5 


5 


24 


4 


4 


27 


5 


5 


20 


5 


5 


20 


5 


O 
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Wkim Engines. 



MINES. 



Marazion Mines . 

f 
Wheel Reeth. . ^ 

I 
Wheal Mary. .. . 

St. Ives Consols | 

Wheal Trenwith . 

Ding-Dong... < 

Levant 



Diam- 
eter or 
cylin- 
der. 



! 



Wheal Cock .... 
Boscaswell Downs 



Wheal 



Tolgus. j 



r 



Consolidated 
Mines . . 



< 



United Mines 
Wh. Unity Wood 

Poldice 



J 



Wlieal Damsel . . 
Wheal Jewel. . . . 

Tresavean ....\ 



Inches 

18 
20 
20 
15 
14,5 
20 
20 
18 
12 
15 
20 
20 
16 
18 
20 
18 
20 
20 
20 
24 
24 
21 
21 
22 
20 
20 
20 

20 
20 
20 
20 
20 
20 



Stroke 

in 
cylinder 


Stroke 

on 
Crank. 


Feet. 

4 


Feet. 

4 


4 


4 


4 


4 


4 

3,76 

4 


4 

3,7^ 

4 


4 


4 


4 


4 


4,5 
5 


4,5 
5 


4 


4 


4 


4 


3,5 
4 


3,5 
4 


4 


4- 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4,7 
4 


4,7 

4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 



MINES. 



B inner Downs 



! 



Wh. Strawberry < 
Great Work . . . . 

r 

Wheal Vor. . . ^ 

I 

L 



{ 



Relistian .... 
Pembroke . . . 
East Crinnes . . < 

Fowey Consols. < 

Wheal Leisure . . 
Great St. George 
North Roskear. . 

South Roskear 






East Wh. Crofty. 
Cook's Kitchen.. 

r 



Dolcoath 



\ 



V,. 



Stray-Park ...\ 



Diam- 
eter or' 
cylin- 
der. 



\ 



Cam Bi-ea ....\ 



I 



Inches 

19 

19 

10 

12 

16 

18 

18 

16 

16 

22 

22 

18 

18 

16 

18 

18 

18 

18 

18 

16 

22 

26 

15,5 

16 

20 

20 

20 

18 

16 
13,5 
13,5 

18 

18 



Stroke 

in 
cylinder 


Stroke 

on 
Crank. 


Feet. 

4,5 
4,5 
4 


Feet. 

4,6 
3,6 

4 


3,5 

3,5 
4 


3,5 
3,5 
4 


4 


4 


4 


4 


4 


4 


5 


5 


5 


5 


5 


5 


6 


5 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5 


5 


6 


5 


6 


5 


5 


5 


5 


5 


5 


5 


6 


6 


4 


4,6 
4 


7 


7 


4,6 
4 


4,5 
4 


4 


4 



Having thus, briefly aiid with as much clearness as 
was in our power, extracted and arranged the sub- 
stance of the records of twenty-seven years ; it remains 
to sum up the whole, by laying before the reader, in the 
tangible form of pounds, shillings, and pence, the 
amount saved to the county in one source of expendi- 
ture at least, by the improvements whose progress we 
have endeavoured to trace. 
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In Table VII will be found the average duty, and 
average annual consumption, of engines differing from 
each other by ten inches in the diameter of the cylinder. 
And, from Table IX, we collect how many engines 
of each size were at work in the county in 1835. Friim 
Table Vll therefore, and the appended Note 3, we are 
enabled to form an approximate ei^timate of the whole 
quantity of coal consumed by all the engines in the 
last-mentioned year; and, from the same Table YII, we 
can calculate what that consumption would have been 
had the engines remained unimproved from either of 
the preceeding periods. 

The following Table exhibit an estimate of this sort. 

Table X. 

Being an approximate eaitulatiom of th^ coal eoutmmed in one year, by all 
the Engines working on the mines in Cornwall : as also of the quantity 
which would have been consumed by the same Engines ^ had they remained 
unimproved from 18'14. Shewing the annual saving of expence in the 
article of fuel mUmei arimng from the improvement which has taken 
place in St^am Engines since thai time. — Formed by comparison from 
Tables 7 and 9. 



Nnmbar •# engines and the diameter 
of the cylinder. 



24 
29 
10 
14 
17 
10 
6 

14 



Pumping Engines. 
engines noft exceeding, 30 iBches'. 
— from 80 to 40 inches. 



to 50 inches. 

to 60 inches. 

to 70 inches. 

to 8^ inches* 

to 90 inches. 
Stamping £kgines. 

; none above 30 iaches. 

Whim Engines. 
— : none above 30 inches. 



' froiu 40 

- frcMO 60 
-from 60 

- from 70 

- from. 80 



Boshels of 

coal consam- 

cd by each 

enpne in 

1835. 



Total nnmber 

•f Bushels 

consamed in 

1835. 



>iuinbei' o/ 
barbels of coal 
which woirtd 
have been con- 
samed at the 
average dnty per 
formed in 
1814. 



5650 
9115 
12557 
12931 
15038 
23867 
33501 

9t2(> 

2821 



135600 
209645 
125570 
181034^ 
255646 
238570 
20100G 

136)64 

186186 



323725 
346845 
284816 
4^9465 
570899 
4922idO 
403798 

743634 

444403 



16694^ 



4049870 



69559 



168745 



Whole anuaal consamption in bnsb^k .... 

Equal to « Tons 

Amounting at 17«. ^ Ton including carriage 

Which shews a saving in fuel to the amount of £ 84300 <^ annum. 



£ 59125 



£ 143433 



w 

It may not be amiss in this place, to say a few Word^ 
in reference to the Tables, into which we have endea- 
voured to compress the facts more particularly set forth 
in the preceeding pages. 

The first four Tables contain all the particulars pub- 
lished in the monthly reports, with the exceptiim of the 
dimensions of the lifts or columns of pumps ; instead of 
which we have inserted^ the depth of the mine, and the 
diameter only of the tye-lift or top-most column. We 
have also so arranged the reports as to exhibit the work 
performed by the same engine for each month in suc- 
cession throughout the year. These four Tables form 
the source, chiefly, from which our averages and com- 
parisons are afterwards drawn* 

Table V is a still further compressed view of results 
drawn from the first four. In this Table may be seen by 
inspection, the progressive improvement of the same 
engine, or of all the engines together, at four successive 
intervals of seven years* And by comparing th^coal 
consumed and water discharged on the same mine, at 
different periods, the improvement will be placed in a 
very striking point of view. For example: Wheal 
Towan was working in 1814, and also in 1835: the 
mine was drained by two engines at both periods* In 
1814 the depth of the mine was 79 fathoms, and 328 
million gallons of water were pumped out by the con- 
sumption of 49000 bushels of coal* In 1836 the con- 
sumption was 2000 bushels less; yet the mine was 50 
fathoms deeper, and the water discharged 53 million 
gallons more. Or, to put it in another form ; in 1814 
the greatest quantity of water pumped 100 fathoms 
deep, in Wheal Towan, by the consumption of a ton of 
coal, was 66000 gallons ; while in 1836, 269000 gallons 
Were drawn from the same depth for the same ex pen" 
diture* 
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Table VI contains, yet more briefly expressed, the | 

duty performed, and consequently the improvement j 

made by all the engines, from the first publication of 
the reports to the present time : being a period of 27 
years. ! 

Table VII shows the average duty performed by 
engines which differ from each other in size, by ten 
inches in the diameter of the cylinder. The uniformity 
observable almost throughout this Table, in all the four 
periods, is striking. But it is not interesting as a mat- 
ter of curiosity merely; it shows that although a larger 
engine will cost more in the erection, it may, in some 
cases, be more economical than a smaller. For exam- 
ple : two 57-inch engines are equal in power to one 
80-inch : but, from Table 7, it appears that two 57-inch 
engines will consume on an average, 25000 bushels of 
coal per annum ; and that an 80-inch engine will do one 
third more duty ; and consequently will perform the 
same work for 6000 bushels of coal per annum less. 
In a Note attached to this Table, we have also shewn 
the average quantities of coal consumed per annum by 
stamping-engines, and by whim-engines ; which are not 
inserted in the first four Tables. 

Table VIII shows the greatest and least quantities 
of water drawn from some mines in several years, and 
the months in which they respectively occur : as like- 
wise the nature of the rock in which the lode is 
found. This Table we presume, will not be entirely 
useless as a record of facts ; although it would be more 
interesting in a meteorological, and perhaps in a geolo- 
gical point of view, did the maximum and the minimum 
quantities occur always in the same months in mines 
similarly situated. But when it is considered how 
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many circumstances conspire to affect the descent of 
water into a mine, — its depth, its situation as near the 
sea coast or -more remote from it, on high ground or 
in a valley, in granite or in killas, — perhaps greater uni- 
formity was not to be expected. 

Table IX contains a list of all the engines working in 
the county at the end of 1834; with the diameter of 
the cylinder and the length of the stroke. This we 
considered might be interesting to many persons at pre- 
sent, and useful as a Table of Reference at a future 
time. We also found it necessary in order to form the 
estimate contained in the next Table. 

Table X is the summing up of the argument, or the 
conclusion drawn from the foregoing premises. It con- 
tains, selected from Table IX, the number of engines 
at work in the county in 1835, of each size differing 
from each other by ten inches in the diameter of the 
cylinder; and it shows also, from the average laid down 
in Table VII, the quantity of coal consumed in that 
year, as well as the quantity which would have been 
consumed by the same engines in the same time, had 
they remained unimproved from the year 1814. And 
when it is considered that the engines had then been 
reported, and that improvement had consequently been 
going on, for three years, we think we have not assumed 
unfair grounds on which to found the conclusion, that 
the saving to the county amounts to a Hundred Thou-- 
sand Tons of Coaly or Eighty Thotisand Pounds Ster- 
ling per Annum. 

We have now attained the object we had in view, 
We have marked the rise, and traced the progress of 
the improvement made in the steam-engines in Cornwall; 
estimated the amount ; and described the exciting cause. 
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It remains that we point out, very briefly, in what that 
improvement consists. 

During the existence of Boulton and Watt's patent 
right, and for some years afterwards, many and strenu- 
ous were the efforts made by men possessing scientific 
knowledge, or practical skill, or both, to discover some- 
thing new in principle, or some modification in con- 
struction, sufficiently distinct and definite, and, at the 
same time possessing advantages enough, to ensure 
them a share of the profits, without encroaching on the 
exclusive privileges of those patentees. They found it 
hard to believe that the steam-engine, like some other 
works of genius, had attained its most perfect form at 
once. Under this impression, one man made the con- 
struction more simple. He inverted the cylinder over 
the shaft, and connected the piston rod immediately 
with the pit-work : thus dispensing with the main-beam 
and all its appendages. Another made it more com- 
plex, by adding a second cylinder, and working the 
same steam a second time; thus having the benefit of a 
greater expansion. The former again discharged the 
condensing water through a descending column of suf- 
ficient length ; the latter, on the contrary, discharged it 
through the top of the receiver : the object of both was 
the same, — to get rid of the air pump : which a third 
more effectually accomplished by not condensing at alK 
Many also were the ingenious contrivances to produce 
a rotatory motion by the continuous action of the steam, 
without the intervention of a reciprocating movement : 
one engine had a revolving axis, another a revolving cy- 
linder; and even Watt himself attempted to substitute 
the cumbrous apparatus of the sun-and-planet-wheel 
for the simple arm of the crank. All these are now 
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matter of history. They excited interest in their day ; 
had their supporters and their opponents ; and are now 
gone with their inventors, *'Quo pius Aeneas, quo 
Tullus, dives et Ancus." 

The first improvement deserving notice was the a- 
dopting Trevithick's boiler ; consisting of a long cylin- 
der, through the whole length of wtiich runs a tube 
having the fire within it. Trevithick's principal object 
seems to have been the introduction of the engine work- 
ed by the mere pressure of the steam, without conden- 
sation. It was therefore necessary that the steam 
should be raised to a much higher degree of elastic 
force than had hitherto been used ; and for this purpose 
hi^ boilers are well contrived. They have now super- 
seded the use of all others in Cornwall. 

The advantage to be derived from the expansive pro- 
perties of steam bad been apparent from the first ; and 
llornblower had, at an early period, endeavoured to 
turn it to account, by using two cylinders, and causing 
the steam, after having performed the stroke in the first, 
to act on the piston of another of double the capacity. 
But as the steam he used was raised but little above the 
pressure of the atmosphere, it was found, that the 
power gained did not compensate for the inconvenience 
of a more complicated and more expensive machine. 
The same form of construction was long afterwards re- 
vived by Woolf, with steam of much greater power, and 
with considerable success : as mav be seen in the fore- 
going pages. His second cylinder was four times the 
size of the first. To him we owe the establishment, if 
not the introduction, of the use of high pressure steam 
with expansion and condensation. 
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The advantage which these engines possessed over 
those of a low pressure was soon made known by the 
monthly reports. The greater expense of their erection 
and the want of simplicity in their construction, were 
objections to their general use. Besides being an ex- 
perienced engineer, Woolf was a skilful workman ; and 
the engines erected under his superintendence excelled 
in correctness of construction. After his example or 
by his instructions, other workmen also attained perfec- 
tion in the art ; and the engines made in Cornwall were 
found to yield in excellence to those of no manufactory 
however eminent. 

It now appeared that engines well constructed might 
dispense with the second cylinder : the mere impetus 
of the mass of matter in motion being sufficient to carry 
the piston through two-thirds, three-fourths, or even a 
greater portion of the stroke, after the steam had ceased 
to be admitted from the boiler. 

Little more remained to be done except carefully to 
prevent the needless condensation and consequent waste 
of steam ; and in this Capt. Samuel Grose took the lead 
(as has been mentioned above) by carefully covering 
every exposed part with a nonconducting substance. 

Thus the engine was reduced to its simplest form, — 
a single engine on Boulton and Watt's construction. 
And although our engines exceed in duty three or four 
fold what Boulton and Watt had ever attained, or, per- 
haps, thought possible of attainment, yet they are, after 
all, in name and in reality, Boulton and Watt's engines. 

Printed by L. NEWTON, Cj^mborne. 
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